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A DDIT I 0 NS to shi Article concerning the 
Formation of the Planets, Vol. 1. p. 59. 


On she d ne of ie Earth ns the Sun 


EN p. 59. I faid, That the earth 25 ltuated 
11 thirty millions of leagues from the Jun. This - 
_ was the general opinion of aftronomers in the, 
| year 1745, when I compofed the treatife on the 
formation of the planets.. But later obferva- 


tions, and particularly thofe derived from the 
Vo, IX, A  tranfit: 


2 OF THE FORMATION 


tranfit of Venus over the fun’s difc in 1769, 
fhow that this diftance of thirty millions fhould 
be augmented three or four millions of leagues. — 
It is for this reafon that, in the Epogues de la 
Nature, | have always reckoned the mean di- 
ftance of the fun from the earth to be thirty- 
three millions of leagues, inftead of thirty. This 
remark was neceflary to prevent the fufpicion 
of my having contradicted myfelf, 

I muft farther remark, that the fun is not on- 
ly thirty-three or thirty-four millions of leagues 
diftant from the earth,’ but,“ from the fame ob- 
fervations, it has likewife been difcovered that 
the volume of the fun is a tenth part larger 
than was formerly fuppofed ; and, confequently, 
that the whole mafs of the planets is only an 
eight hundredth part of that of the fun, and not 
a fix hundredth and fiftieth part, as I had ad- 
vanced from the information we pofflefled in the 
year 1745. This difference ftrengthens the pro- 
bability that the matter of the planets was ‘is 
jected from the body of the fun. 


IT. 


OF THE PLANETS, . 


Il. 
Of the Matter of the Sun and Planets. 


I Hap remarked, in p. 65. That the opaque 
bodies of the planets were detached from the iu~ 
minous matter of which the fun is com pofed, 

_ Thefe expreflions are not correét ; for the mat« 
ter of the planets, when projected from the fun, 
was equally luminous as that of the fun itfelf, 
and the planets became not opaque till their 
‘ftate of fluid brightnefs had ceafed: The dura~ 
tion of this flate in feveral kinds of matter I de- 
termined by experiment ; and, from analogy, I 
calculated the continuation of this bright flate . 
in each of the planets *, Beñdes, as the tor« 
rent of matter, projected from the body of the 
fun by the comet, traverfed the immenfe atmo 
phere of that luminary, it carried off the vola= 
tile, aqueous, and aerial parts of which the feas 
_and atmofpheres of the different planets are now 
 compofed. Hence we may conclude, that the 
matter of the planets is the fame, in every re« 
- fpect, with that of the fun, and that there is 
no other difference but in the degree of heat, 
… which is extreme in the fun, and greater or 
_fmaller in the planets, according to the compound 
ratio of their thicknefs and denfity. 
: | A 2 IX, 


* See epoques de la nature, 
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II. 


Of the relation between the Denjity of tbe Pla- 
nets and their Celerity. 


IN p. 75. I faid, that, according ta this relation 
between the celerity and denfity of the planets, 
the denfity of the earth ought not to exceed 20075, 
inflead of 490, which is us real denfity. The 
denfity here afcribed to the earth is too great with 
relation to the quicknefs of its motion round the 
fun, and ought to be a little diminifhed for a rea- 
fon which had formerly efcaped me. The 
moon, which, in this computation, fhou:d be re 
garded as forming a part of the earth, is lefs denfe 
in the ratio of 702 to 1000, and the lunar globe 
is {th of the bulk of the terreftrial. Hence, if 
the moon were as large as the earth, we fhould di- 
minifh the denfity of the latter 400 in the ratio 
of 1000 to 702, which produces 281,2, e, 119 of 
diminution in the denfity 400. But, as the moon 


zt 


is only sth part of the bulk of the earth, it 
will produce only 44%, or 24ths of diminution. 
Confequently, the denfity of our globe, with 
relation toits celerity, inftead of 206.7, ought 

to be eflimated at 206.7 +22 72. e. nearly 209. | 
Befides, we may fuppofe that our globe, at the 
beginning, was lefs denfe than it is at prefent, 


and that it is become much more compact both 
by 


a 
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"by cooling, and by the finking of vaft caverns with 
which its interior parts abounded. This opi- 
nion acccrds with thofe revolutions which hap- 
pened, and {till continue to happen, both on the 
furface of the earth, and even at confiderable 
depths, By the aid BE this fact, we are enabled 
to explain the poffibility that the waters of the 
fea were formerly 2000 fathoms above thofe 
parts of the globe which are now inhabited ; 
for thefe waters would ftill cover the whole fash 
face of the earth, if, by immenfe depreffions, dif- 
ferent parts had not funk, and formed thofe re- 
ceptacles for the waters which at prefent exift. 
If we fuppofe the diameter of the globe to be 
2863 leagues, it would be two leagues more 
when covered with 2000 fathoms of water. 
This difference in the bulk of the earth, produced 
by the finking of the waters, gives an auemen- 
tation of a ;=-th part of its deni hte This aug~ 
mentation of the denfity, or diminution of the 
bulk of the globe, may be doubled, and perhaps 
tripled, by the finking and overturning of moun- 
tains, and the confequent filling up of valleys ; 
fo that, fince the waters fell upon the earth, its 
denfity may be fuppofed to have increafed one 


hundredth part, 


Airs IV, 


folar heat, but, on the contrary, that their den: 
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IV. 


On the relation afigned by Newton between the 
denfity of the Planets and the degrees of Heat 
to which they are expofed. | 


IN p. 146. I remarked, that, notwith/landing 
the regard due to the conjectures of Newton, I 
cannot pee thinking that the denfities of the plas 
nets bave a nearer relation to their celerities 
than to the degrees of beat to which they are ex= 


pofed. From calculating the ation of the folar 


heat upon the planets, it appears that this heat, in 
general, is inconfiderable, and that it has never 
produced any great change in the denfity of each 
planet ; for the a@tion of the folar heat, which is: 
weak in itfelf, has no influence on the denfity of 
the matter of which the planets are compofed, 
except at their furfaces. It cannot a@ on the in- 
ternal parts, becaufe it penetrates to a very {mall 
depth only. Hence the total denfity of a pla~ 
net has no relation to the heat tranfmitted to it 


by the fun. 


It appears to be certain, therefore, that the 


denfity of the planets has no dependence on the 
G 
j= 


ties have a necellary relation with their celerities, 


which laft increafe or diminifh in proportion ta 


their 
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their diftances from the fun, We have feen, 


that, at the general projection, the more denfe 


parts were not removed fo far from the fun as 
the lefs denfe. Mercury, which is compofed of 
the moft denfe matter projected from the fun, 
remained in the neighbourhood of that luminary ; 
while Saturn, which confifts of the lighteft mat- 
ter, is removed to a great diflance from the fun: 
And, as the moft diftant planets revolve round 
the fun with greater celerity than thofe that are 
nearer, it follows, that their denfity has a dire& 
relation with their celerity, and ftill more with 
their diftance from the fun, The diftances of 
the fix planets from the fun are as 4, 7, 10, 15, . 
52, 95 ; and their denfities as 2040, 1270, 1000, 
730, 292, 184. And, if we fuppole the denfi- 
ties to be in the inverfe ratio of the diftances, 
they will be as 2040, 1160, 88y4, 660, 210, 
159. This laft relation between their refpective 
denfities is perhaps more juit than the former ; 
becaufe it feems to be founded on the phyfical 
caufe which muft have produced the difference 
ef denfity in each planet. 


ADDITIONS 


® OF GEOGRAPHY. 


J 


ADDITIONS to the Article concerning 
Geography, Vol. I. p. 133. 


if 
On the extent of Terreftrial Continents. 


A pAGE 134. I faid, that the longeff line which 

can be drawn in the ancient Continent 15 a- 

bout 3600 leagues. By leagues 1 mean thofe 

ufed in the environs of Paris, which are 2000 or 

2100 fathoms long, and about 27 of them make 
a degree. 

Befides, though in this article of general geo- 
eraphy, I endeavoured to reach that degree of 
exactnefs which fubjeëts of that nature require ; 
yet a few flight errors have efcaped me. For 
example, 1. I have not ufed the names adopted 
or given by the French to feveral parts of Ame- 
rica. I uniformly followed the Britifh globes, 
made by Senex, of two feet diameter, from 
which my charts were exactly copied. The 
Britifh are more juft than the French, with re- 
gard to countries they difcover, or through which 
they travel. They preferve the original name 
of each country, or that which was beftowed on 
it by the firft difcoverers, We, on the contrary, 
often give French names to the countries we vi- 
fit, which is the caufe of that obfcurity in 
the geographical nomenclature of our language. 
But, as the lines which traverfe the two Conti- 


nents 
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nents in their greateft length are well marked, 
in my charts, by the two extreme points, and 
feveral other intermediate ones, whofe names are 
generally adopted, no eflential ambiguity can a- 
rife from this circumftance, : 

2. I likewife neglected to give the calculation 
of the furface of the two continents, becaufe it 
is ealily made on a large globe. But, as many 
perfons have exprefled a delire to fee this cal- 
culation, I here fubjoin that which M. Robert 
de Vaugondi tranfmitted to me at the time *. 

From 


* Calculation of our Continent i geometrical leagues 


fquare. 


| 14 d. 


14 d. 14d. 14 d. 14 d. 
8 Æ 8 AD BO, Chey aE OB as Ag 
78750 80937 100625 1137500 CERO so. 


Calculation of the left half. 


He bbanhe>> 


Calculation of the right half. 


43> 3609372. AX 3. = 30093 7% 
TR MOLOOGEEN, ose Ei as 1203125 
NES 398125 Ti Sas HU 113750 
Bae AM 455000 13 OS aa sre 492916} 
DZ = 201250 Sa eee 100625 
ie ee 301875 OB hy A Ea me. 43604 1% 
AE A Bo0grE Ne ADS rie 809375 
ep ae 161874 D x 4.5 350729 
Seas 78750 ee Oa 78750 
Si cree es 11250 LS Ue et 3346872. 
24710924 2469687 

24710924 

2460687 

Difference 14053 


Which is fcarcely a degree and a half tee 
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From this calculation it appears, that, on the left 
of the line of partition, there are 24710924 of 
. fquare leagues, and 2460687 fquare leagues on 
the right of the fame line ; and confequently that 
the Old Continent confifts of about 4940780 
{quare leagues, which is not one fifth part of the © 
earth’s furface. 2 
In the fame manner, the part on the left of 
the line of partition in the New Continent, con- 
tains 10092864 fquare leagues, and that on the 
right of the fame line confifts of 1370926 ; 
in 
_ Calculation of the Continent of America according to the 


fame meatures. 


Calculation of the left half.  Caleulation of the right half. 


Dx2 = 167065 D x 20 eo ae 
Cx2 = 101260 °° CO xK 29 = 2254062 
Bx2 = 227500 AX" = 240625. 
Ax’Ss OO15G,.) Ae TES 144375 
ANS 80208; B X 2 = 227500 
Bx are gio00 CX 25 = 218020 
Coran 1268014 D X "+ = 15750 
D x 3 == 121406 
10602864 107092675 : 
1070926:+ 
10692865. 
Difference 16397 


Which is fcarcely a degree and one fifth fquare. 


Superficies of the New Continent 2140213 
Superficies of the Old Continent 4940780 : 


pene) 


Total | - 7080993 fquare leagues. 
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in all, about 2140213 fquare leagues; which 
makes not one half of the furface of the Old 
Continent. As both Continents contain but 
7080993 fquare leagues, their fuperficies is not 
near one third of the total furface of the elobe, 
which is about 26 millions of fquare leagues, 

3. I ought to have mentioned the {mall diffe- 
rence of inclination that fubfifis between the two 
lines by which I divided the two Continents. I 
contented myfelf with faying, that they were both 
inclined to the Equator, in oppofite fides, about 
30 degrees, which is not the precife fact ; for 
that of the Old Continent is a little more than 
30 degrees, and that of the New a little lefs. 
If I had given this explanation, I fhould have a- 
voided the imputation of having drawn two lines 
of unequal lengths, under the fame angle be- 
tween two parallels ; which would have proved, 
as an anonymous critic remarks *, that I am un- 
acquainted with the elements of geometry. 

4. I negle@ted to diftinguifh Upper from Low- 
er Egypt ; fo that, in p. 137. and 138. there is the 
appearance of a contradiction. Inthe firft of — 
thefe paflages, Egypt feems to be ranked among 
the moftancient lands, while, inthe fecond, it is 
reckoned among the moft recent. I was wrong 
- in not diftinguifhing, as | had elfewhere done, 
Upper Egypt, which is a very ancient land, from 
Lower Egypt, which is a very new territory. 


AL. 


# Lettres a un Americain. 
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te 
: Of the Form of Continents. 


With regard to the figure of Continents, I 
fhall tranfcribe a paflage from the ingenious au- 
thor of the Philofophical and Political Hiftory 
of the two Indies. 


‘It is now thought to be certain,’ he remarks, — 


that the furface of the New Continent is not 
‘one half of that of the Old. Befides, in their 
“figure there are fome ftriking analogies.=—They 
‘feem to form two immenfe bands of earth, 
‘ which arife from the Arctic pole, terminate in 


“the South, and feparated on the Eaft and Weft. 


‘by the ocean that invefts them.- Independent 


‘ of the ftructure of thefe two bands, and of the. 


‘ counterpoife or fymmetry which takes place in 
‘their figure ; it is apparent, that their equili- 
‘ brium depends not on their pofition ; it is the 
¢ fluctuation of the fea which produces the ftabi- 
¢ lity of the earth. To fix the globe on its bafe, it 
‘was neceflary to have an element which, by 
‘ floating continually around this planet, fhould 
‘counterbalance, by its weight, the other fub- 
* ftances, and reftore that equilibrium which the 
‘ collifion of theother elements might have diftur- 
‘bed. Water, by its as and gravity, 1 is well 
‘ fitted 


" 
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€ fitted to fupport that harmony and that balance 
‘of the different parts of the globe around its 
* centre. 

‘If the waters which fill moiften the arate 
“of the New Hemifphere had not deluged its 
‘ furface, man would foon have cut down the 
‘ woods, drained the marfhes, and given confift- 
* ence to a watery foil.—He would have opened 
‘ vents to the winds, and confined the rivers 
‘within their banks; the climate, of courfe, 
“would have already been changed. But an 
‘uncultivated and thinly inhabited hemifphere 
“announces a recent land, while the . waters 
‘which environ its coafts fill creep filently © 

‘ through its veins,’ 

On this fubjeét I fhall remark, that, alt nt 
there is more water on the ities of RL 1 
than on that of other countries, we ought not to 
conclude from this circumftance, that an internal 
fea is contained in the bowels of this new land. 
We fhould' only infer from this number of lakes, 
marfhes, and large rivers, that America has been 
peopled long loc Alfa, Africa, and Europe, 
where the quantity of flagnant waters is much 
lefs. Befides, a thoufand other circumftances 
concur in fhowing, that the Continent of Ameri- 
ca in general ought to be regarded as new land, 
in which Nature has not had time to acquire all 


her powers, nor to exhibit them by a numerous 
population. 


Iii, 


120. OR CE O GORA P A Mh 
III. 


Of the Terra Auftralis, p. 140. 


To what I have faid concerning the Terra 
Auftralis, | fhall add, that, within thefe few years, 
new attempts have been made to difcover it, and 
that fome points of it have been found after de- 
parting either from the Cape of Good Hope, or 
from the Ifle of France; but that thefe new 
voyagers have uniformly met with thick fogs, 
fnow, and ice, in the 46th or 47th degree of 
South latitude. After converfing with fome of 
thefe voyagers, and colle&ting all the informa- 
tion I could derive from other fources, I percei- 
ved that they all agreed with regard to this fac, 
and that they found ice in much lower latitudes 
than is to be met with in the northern hemi- 
fphere. They likewife uniformly met with fogs 
in the fame latitudes where they found ice, 
though it was fummer in thefe climates at the 
. time the experiments were made. It is, there- 
fore, extremely probable, that, below the soth 
degree, it will be in vain to fearch for temperate | 
countries in the fouthern hemifphere, where the 
freezing cold is much farther extended than in 
the northern, The thick fog is produced by: 
the prefence or neighbourhood of the ice, This 

fog 
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. fog confifts of minute particles of fnow, which 
are fufpended in-the air, ‘and render it obfcure : 
It often accompanies the great floating mafles of 
ice, and reigns perpetually in frozen regions, 

- Befides, the Britifh have lately failed round 
New Holland as well as New Zealand. Thefe 
fouthern countries are more extenfive than the 
whole of Europe. New Zealand is divided into 
feveral iflands ; but New Holland ought’ rather 
to be regarded as a part of Afia, than as an ifland 
belonging to the Southern Continent ; for New 
‘Holland is only feparated from the land of the 
Papous, or New Guiney, by a narrow ftrait, and 
the whole Archipelago, which extend fouthward 
- fromthe Philippine iiles,as. far as the country of 
Arnhem in New Holland, and toward the weft 
and fouth, as far as Sumatra and Java, appears 
to belong as much to the Continent of New Hol- 
land, as to the fouthern parts of Afia. 

‘Captain Cook, who ought to be regarded as 
the greateft navigator of this age, and to whom 
we are indebted for an infinite number of new dif- 
coveries, has not only given a chart of the coafts 
of Zealand and New Holland, but has likewife 
explored.an immenfe tra& of the fouth fea in 
the neighbourhood of America. He departed. 
from the fouth point of America on the 3oth of 
January 1769, and he traverfed a great part of 
the ocean under the Goth degree, without difco- 
vering any land, From Captain Cook’s chart 
Hye | we 
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we may perceive the great extent of fea which 
he explored ; and his tract demonftrates, that, if 
any lands exift in this part of the globe, they mitt 
be far removed from the Continent of A- 
merica ; for New Zealand, which is fituated be- 
tween the 35th and 45th degrees, is very diftant 
from America. But it is ftill to be hoped, that — 
other navigators, following the tract of Captain 
Cook, will traverfe the fouthern ocean under the 
soth degree, and that they will difcover whether 
thefe immenfe regions, which extend more than 
two thoufand leagues, confift of land or of fea, 
However, I do not imagine that the fouthern 
regions, beyond the soth degree, are fo tempe- 
rate that any advantage could be derived to us 
from the difcovery of them. | 


IV. 


Concerning the invention of the Mariner's Com- 


pafs, P» 153 


With regard to the invention of the Mariner’s 
Compafs, I have to add, that, from the tefti- 
mony of Chinefe authors, of which M. le Roufe 
and M. de Guignes have made an abridgement, 
it appears to be certain, that the polarity of the 
magnetic needle has been very anciently known 
to the inhabitants of China. The figure of thefe 

firft 
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 firft compaffes was thofe of a man, who turned 
upon a pivot, and whofe right arm pointed to 
the fouth. The time of this invention, accor- 
ding to certain Chinefechronicles, was 1113 years 
before the Chriftian aera, and, according to o- 
thers, 2700 *,. But, notwithftanding the anti- 
quity of this és it does not appear that 
the Chinefe had ever derived from it the advan- - 
tage of making long voyages. 

Homer, in the Odyfley, tells us, that the. 
Greeks employed the loadftone to dire& their 
navigation when they went to befiese Troy ; 
and this aera is nearly the fame with that re- 
corded in the Chinefe Chronicle. Hence we 
can no longer doubt, that the direGion of the 
loaditone toward the pole, and even the ufe of 
the mariner’s compafs in navigation, were known 
‘to the ancients at leaft three thoufand years ago. 


ata 


Of the difcovery of America, p. 155. 


To what I faid, p. 155. concerning the difco- 
very of America, a critic of more judgment than 
the author of Lettres à un Américain, has ac- 
cufed me of doing a kind of injury to the me- 


mory of fo great a man as Chriftopher Colum- 
Voz. IX. B bus. 


* See he des Annales de la China, par Mrs Route 
and de Guignes. 
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bus. ‘It is confounding,’ he remarks, ‘ Co- 
‘umbus with his failors, to think that he could 


believe the fea rofe toward the fky, and that 
‘they perhaps touched each other on the fouth- 


e 


oN 


“ern part of the globe.’ This criticifm is ex- 
cremely juft. [ ought to have foftened this faa, 
which I had extracted from fome hiftorical re- 
lation; for this great navigator, it is to be pre- 
fumed, muft have had very diftin& notions con- 
cerning the figure of the earth, which he deri- 
ved both from his own voyages, and from thofe 
of the Portuguefe to the Cape of Good Hope 
and the Eaft Indies. It is well known, howe- 
ver, that Columbus, when he arrived at the 
New Continent, thought himfelf at no great di- 
ftance from the eaft coafts of Afia. As no man, 
at that period, had circumnavigated the world, 
“he could not know its circumference, and did not 
imagine that the earth was fo extenfive as it has 
been demonftrated by later difcoveries. Be- 
fides, it muft be acknowledged, that this frft 
navigator toward the weft, could not fail to be’ 
aftonifhed to find, that, when below the Antil- 
les, it was impoilible for him to gain the fouth- 
ern regions, and that he was continually forced. 
back. This obftaclie fil fubfifis. We cannot, 
in any feafon, fail directly from the Antilles to 
Guiana; becaufe the currents are extremely ra- 
pid, and conftantly run from Guiana to thofe 
iflands. Ships fail from Guiana to the Antilles 
in five or fix days; but they require two months 
| } LA 
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to return. ‘In order to return, they are obliged 
to make a large circuit toward the Old Conti- 
‘nent, from whence they direQ their courfe to- 
ward the Terra Firma of South America. Thefe 
-rapid and perpetual currents from Guiana to the 
Antilles are fo violent that they cannot be fur- 
mounted by the aid of the wind; and, as this 
circumftance is unexampled in the Atlantic o- 
can, itis not furfprifing that Columbus, who 

notwithftanding all the refources of his genius 
and knowledge in the art of navigation, could 
not advance toward the fouthern regions, fhould, 
think that fomething of a very extraordinary 
nature exifted in this place, and perhaps that 
there was a greater elevation in this part of the 
fea than in any other; for the currents from 
Guiana to the Antilles actually run with as 
much rapidity as if they defcended from a height. 

The motion of the following rivers, may give 
rife to the currents from Cayenne to the An- 
tilles. 

1. The impetuous river of the Amazons, 
whofe mouth is feventy leagues broad, and its 
direction more to the North than the South. 

2. The river Ouafla : 18 likewife rapid, has the 
fame diredion, and its mouth is nearly a league 
wide. | 

3. The Oyapok is fill more rapid than the 
Ouaffa, pales through a greater tract of Jand, 
ne its mouth is nearly ar the fame dimenfion. 

7. B 2 4. The 
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a The ial has nearly the fame extent 
of courte and of mouth as the Ouaflal 

c, Phe river Kaw is lefs extenfive both in 
6 courfe and mouth; but, though it iffues from 
à Savannah about twenty-five or thirty leagues: : 
trot the fea, it is extremely rapid. 
» 6. The Oyak, which is a confiderable river, 
os into two branches at its mouth, and 

ms the ifland of Cayenne. This river, at the 

sine of twenty or twenty-five leagues, re- 
ceives another called Oraput; it is very impe- 
tuous, and derives its fource from a mountain of 
rocks, from whence it defcends in rapid torrents. 

7. One branch of the Oyak runs, near its 
mouth, into the river of Cayenne; and thefe 
two rivers, when united, are: more than a 
league broad; the other branch exceeds not half 
a Vies 

8. The river of Kourou, which is very rapid, 
and not above half a Jeague wide at the mouth, 
without reckoning the Macoufa, which, though 
it furnifhes much water, comes from no great 
diftance. 

.g. The Sinamari is an impetuous river; it. 
comes from a great diftance, and its bed 1s pret- 
ty narrow. 

MATOS The river Maroni, though it be very ra- 
pid, comes from a great diftance. Its mouth is 
more than a league broad, and, next to the A~ 
mazon, it difcharges the greateft quantity of 

| water. 
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water. It gives rife to no iflands; while the 
mouths of the Amazon and Oronoko are inter 
fperfed with a great number. 

11, The rivers of Surinam, of Barbiché, of 
Eflequebé, and fome others, tll: we reach the 
Oronoko, which is a very large river. 

_ By the accumulations of mud and of earth 
brought down from the mountains by thefe ri- 
vers, it fhould appear, all the valleys of this 
vaft continent have been formed ; in the middle 
of the continent there are fome mountains, moft 
of which have formerly been volcanoes, and 
are not fufhciently elevated to allow their fum- 
mits to be covered with {now or ice. 

. Hence it is apparent, that the united force of 
all thefe rivers gives rife to that general current 
of the fea from Cayenne, or rather from the 
Amazon, to the Antilles; and that this general 
current extends, perhaps, above fixty leagues 
from the eaftern coaft of Guiana. 


B 3 ADDE 
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| ADDITIONS to the article, Of the Pro-: 
duction of Strata, Vol. 1. p. 15. | 


iF 


Concerning the Strata in different parts of the 
~ Earth, | 


E have fome examples of quarries and 

pits of confiderable depths, of which 
mi different ftrata have been examined and de- 
fcribed ; fuch as the pit of Amfterdam, which 
dos 232 feet, and that of Marly-la-ville, 
which is 100 feet deep. Many other examples | 
might be given, if obfervers had agreed in their 
- denominations, But fome give the name of marl 
to white clay; others apply the term jlnt to 
round calcareous ftones; and others give the de- 
nomination of /and to calcareous gravel, Hence 
little advantage can be derived either from their 
refearches or their long differtations on thefe 
fubjeéts; becaufe we are under a perpetual un- 
ceftainty with regard to the nature of the fub- 
ftances they defcribe. We hall, therefore, con- 
fine ourfelves to the following examples. 


An excellent obferver has written to one of 
my friends, in the following terms, concerning 
the ftrata in the neighbourhood of Toulon: 
‘To the north of the city of Toulon, he re- 
marks, ‘there is an immenfe quantity “8 ftony 

‘ matter, 
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‘matter, which occupies the declivity of the 
‘chain of mountains, and ftretches through the 
‘ valley from eaft to weft; and one part of it 
‘ forms the foil of the valley, and lofes itfelf in 
“ithetiea. # This ftony matter is commonly called 
‘fafire; but it is that fpecies of tufa which is 
‘denominated marga toffacea fiflulofa by natu- 
‘ralifts. M. Guettard defired me to furnith 
‘him with allthe information I could obtain 
‘ concerning this faffre, as well as fpecimens of 

‘the matter itfelf, that he might examine it, 
‘and give a detail of its qualities in his me- 
“ moirs. I fent them both; and I believe I have 
‘ fatisfied him; for he has thanked me for the 
“information | communicated. He tells me, 
‘that he is to return to Provence and Toulon 
‘in the beginning of May....... M. Guet- 
‘tard, however, will probably give us nothing 
‘new upon this fubje&; for M, de Buffon has 

‘ exhaufted it in the firft volume of his Natural 
‘ Hiftory, under the article, Proofs of the theory 
“of the earth; and it appears, that, in compo- 
‘fing this article, he had in his eye the moun- 
‘tains of Toulon and their ridge. 

‘ At the commencement of this ridge, which 
“confifts of a more or lefs hard tufa, we 
‘find, in {mall cavities of the nucleus of the 

* mountain, quantities of very fine fand, which 
‘are probably the balls mentioned by M. 
‘ de Buffon. After breaking other fuperficial 

A * parts 


24 OF THE PRODUCTION 


* parts of the nucleus, we find numbers of fea- 
‘ fhells incorporated with the flone...... LE 
© have feveral of thefe fhells, the enamel of which © 
‘is well preferved. I will fend them foon to 
‘ M. de Buffon,’ 

M. Guettard, who has made more obferva- 
tions of this kind than any other naturalift, 
exprefles himfelf in the following terms, when 
he treats of the mountains in the neighbourhood 
of Paris *. | | 

‘ Below the vegetable foil, which exceeds - 
‘ not two or three feet, is placed a bed of fand 
‘from four or fix to twenty, and often thirty 
“feet thick. This bed is commonly replete 

‘ with ftones of the nature of grind-ftone.... . 
‘In fome diftriéts, we meet with detached maf- 
‘ fes of free-ftone in this fand bed. 

‘ Below this fand, we find a tufa, from ten 
‘ or twelve, to thirty, forty, and even fifty feet 
‘thick. This tufa is not commonly of one e- 

* qual thicknefs. It is frequently cut by diffe- 
“rent ftrata of fpurious or clayey marl, of the 
* cos which the workmen call trzpoli, or of good 
‘ marl, ae even by finall beds of pretty hard 
€ flones. . . . .« Under this bed of tufa are 
‘ found thofe which furnifh ftones for building. 
‘ Thefe beds vary in thicknefs: At firft they 
‘exceed not one foot. In fome difiridts, three 


* OF 


be rete de M. Bully a M. Guenaud de Montbeillard, 
Toulon, Avril 16. 1775. 
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‘or four of them lie above each other. They 
‘are fucceded by one of about ten feet, both the 
* furface and interior parts of which are inter- 
‘ fperfed with moulds or impreffions of fhells, 
‘It is followed by another about four feet, 
‘ which refts upon one from feven to éight, or 
‘rather upor two of three or four feet. After 
‘thefe beds, there are feveral others, which 
‘together form a mafs of at leaft three fathoms. 
* This mafs, after piercing a bed of fand, is fuc- 
* ceeded by clays. 

‘ This bed of fand is earthy and reddifh, and 
‘is from two and a half to three feet thick. 
_ “ After this comes a bed of fpurious clay of a 
* blueifh colour ; it is a clayey earth mixed with 
‘ fand ; the bout of this béd is about twa 
: et see is followed by another of five, which 

confifts of a fmooth black clay, the foun 
: ‘een of which are nearly as brilliant as jet. 
‘‘Laftly, this black clay is fucceeded by a blue, 

‘which forms a ftratum from five to fix feet 
‘thick. In thefe different clays we find pyrites 

‘of a pale yellow colour, and of various fi- 

‘gures... The water found below all thefe 

‘clays prevented us from penetrating any 
* deeper. 

The ftrata in the, quarries of the diftri& of 
Moxouris, above the fuburb of Saint-Marceau, 
_ are difpofed in the following order, 


Feet 
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Feet. 
‘1. Vegetable foil - - - I 
‘2 L'uta - = m 12 
‘ 2. Sand M mnt AS 


‘4. Yellowifh earth - - 12 
‘5 Tripoli; that is, a white, fat, 
compact earth, which hardens 
when expofed to’the fun, and 
marks any fubftance in the 


fame manner as chalk 30° 

‘6, Flints, or a mixture of greafy 
fand ~ = 12 
‘7. Rock = = ae 


‘8. A ftratum of fmall ftones, from 


one to two feet - DH 


‘9. Two ftrata of ftone, which dif- 
folves by the operation of the © 
air and weather tig 
‘ 10. Earth and gravel = 
‘ 11. Free-ftone = = 
© 32, Very hard lime-ftone 
€ 
ç 


bei = ed bn je 


13. À greenifh ftrafum « 
14. Atendercalcareousftone,which 
forms two ftrata, one of 18 


inches, and the other of two ~ 


feet - - 4 
© 15. Several {mall beds of eal 
calcareous ftone. They pre- 
cede the fheet of water com- 
mon in pits. This fheet the 


Inches. 


diggers 
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Féet. 

diggers are obliged to remove 

before they can obtain the 

potters clay, which lies be- 

tween two waters *. In all 09 

I have given this fpecimen for want of a bet- 
ter; for the uncertainties with regard to the na- 
ture of the different ftrata are apparent. We 
cannot, therefore, be too anxious in recom- 
mending to obfervers to be more exact in defi- 
ning the nature of thofe materials they attempt 
to defcribe. They may at leaft diftinguith 
them into vitrefcent and calcareous, as in the 
following example. | 
The foil of Lorrain is divided into two great 

zones: The eaftern, which covers the chain of 
Voges, which are primitive mountains, compo- 
fed entirely of vitrifiable and cryftalized matters, 
as granite, porphyry, Jafper, and quarts, difpo- 
fed in detached blocks or groups, and not in re- 
gular ftrata or beds.’ In all this chain of moun- 
tains, there is not the fmalleft veftige of any 
marine production; and the hills which pro- 
ceed from them confift of vitrifiable fand. 
Where they terminate, and upon a continued 
bounding line of their defcent, the other zone 
commences, which is totally calcareous, difpo- 


fed 


% Mem. de l’Acad. des Sciences, Année 17 56. 
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fed in horizontal beds, and replete, or rather 
completely formed, of fea bodies *. 

The banks and beds of the earth in Peru are 
perfetly horizontal, and correfpond fometimes 
at a great diftance in different. mountains, moft 
of which are two or three hundred fathoms 
high. They are in general inacceflible, and of- 
ten as perpendicular as walls, which gives us 
an opportunity of perceiving the extremities of 
their horizontal ftrata. When any of them 
happens to be round and detached from others, 

each bed appears like a very flat cylinder, or a 
feGtion of a cone of no great height. Thefe dif- 
ferent beds, placed one above another, and dif- 
tinguifhed by their colour and various contours, 
often refemble a regular and artificial ftructure. 
In this country, we fee the mountains perpetu- 
ally afluming the appearance of ancient and 
fumptuous palaces, of chapels, of caftles, and 
of domes. They are fometimes fortifications 
compofed of long curtins, and defended with 
bulwarks. After examining thefe objects, and 
_ the correfpondence of their ftrata, we can hard- 
ly entertain a doubt, that the circumjacent land 
has not, at fome period, been really funk. It 
appears, that thofe mountains, whofe bafes were 
mott folidiy fupported, remained as monuments 

| se to 

* Note communicated to M. de Buffon, par M. l'Abbé 

Bexon, March 15th 1777. | 
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to indicate the height which the foil of eagle 
countries anciently add ey 

The mountain of Birds, called in Arabic Ge- 
beliter, is fo equal from top to bottom, for the 
{pace of half a league, that it rather refembles 
a wall regularly built by the hands of man, 
than a rock formed in this manner by the ope- 
ration of Nature. The Nile wafhes this moun- 
tain a long way ; and it is diftant from Cairo in 
Upper Egypt four and a half days journey f. 
_ To thefe obfervations, I fhall add a remark 
made by moft travellers, that, in Arabia, the 
foil is of various natures. The region neareft to 
Mount Libanus prefents nothing but broken 
and overturned rocks, and is called 4rabia Pe- 
trea, The removal of the foil, by the movement 
of the waters, has rendered this country almoft 
_ totally barren; whilft the lighter mud, and all 
the good earth, have been carried to a greater 
diftance, and depofited in that part of the coun- 
try called Arabia Felix. Belides, the revers in 
Arabia Felix, as well as every where elfe, are 
more rugged toward the African fea} a. es to 
the weft, than toward the Red fea, which i is on 
ag eaft. 


I, 


# Bouguer, figure de la Terre, p. 89. 
+ Voyage du P. Vanfleb. 
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AT 
Of the interior Rock of the Globe. 


In p. 179..1 remarked, that /olid rocks are 
often fupported by beds of earth, clay, or fand, 
which have much lefs fpecific gravity. This is 
the cafe with moft hills, and is eafily perceived. 
But, in high mountains, the fummits are not only 
rocks, but thefe rocks are fupported by others; 
and this firucture runs through Juch an extent of 
country, where one mountain rifes out of another, 
that it is difficult to determine whether they are 

founded on earth, or of what nature this earth is. 

Î have feen rocks cut perpendicularly for fome 
hundreds of feet; but thefe rocks refted upon other 
rocks, without my being able to perceive where 
they ended. May we not, however, be allowed 
to conclude from the lefs to the greater? Since 
the rocks of fmall mountains, the bafes of which 
are vifible, reff upon earths lefs heavy and lef 

 folid than fione, is it not reafonable to think, that 
earth 1s likewife the bafis of high mountains ? 

I acknowledge that this conjecture, derived 
from analogy, is fufliciently founded. The 
conjeéture I then hazarded was written thirty- 
four years ago. Since that time, I have acqui- 
red ideas and collected facts which convince me, 

that 
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that the preat mountains compofed of vitrefcent 
materials, and produced by the action of the 
primitive fire, are connected immediately with 
the interior rock of the globe, which is alfo a 
vitreous rock of the fame kind. Thefe great 
mountains are a part of this immenfe rock, and 
are only prolongations or eminences formed up- 
on the furface of the globe at the time of its 
confolidation. Hence we ought to regard them 
as conftituent parts of the original mafs of the 
earth. But the hills or. fmaller mountains, 
which reft upon clay or. vitrifiable fand, have 
_ been formed by the motion and ARE of 
the waters, at a time long pofterior to the for- 
mation of the great mountains by the primitive 
fire *. Itis in thefe points or projections which 
form the nucleus of mountains, that the veins 
of metals, though their height be confiderable, 
: are 


* The internal parts of the primitive mountains which I 
have penetrated, either in pits or in the galleries of mines, to 
the depth of twelve and fifteen hundred feet, are entirely com- 
pofed of pure vitreous rock, in which there are flight and irre- 
gular fiffures, through which the water iffues, and vitriolic 
and metallic folutions. From this-faét we may conclude, that 
the whole nucleus of thefe mountains is a pure rock, adhering 
to the primitive mafs of the globe. We indeed find, upon 
_ their fides, and upon the margins of the valleys, mafles of 
elayey earth, and banks of calcareous ftones, at confiderable 
depths. But thefe-are only the remains of thofe materials 
which filled up the cavities of the earth, and muit be referred 
to the fecond epoch of Nature; Note communicated by M. Ae 
Grignon to M. de Buffon, Aug. 6. 1777. 
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are not of the higheft kind, but of a mean 
height, and uniformly arranged, z. e. they rife 
by gradual elevations, and are connected with a 
confiderable chain of mountains, which are oc< 
cafionally interrupted by valleys. 


III. 
Of the Vitrification of Calcaréous Subftances. 


In page 184. I faid, that calcareous bodies are — 
alone incapable of being vitrified, and feem to 
form a diftinct clafs. All other RUES may 
be converted into glafs. 

I had not then made thofe BR Gh which | 
have fince convinced me, that calcareous fub- _ 
ftances, like all others, may be reduced to 
glafs. To produce this effet, nothing more is 
neceflary than a fire more violent than that of 
our common furnaces, 1 reduced lime-ftone to 
glafs by a good burning glafs. Befides, M. d’Ar- 
cet, an able chymift, melted calcareous fpar, 
without the addition of any other matter, by 
means of a porcelain furnace belonging to M, le 
Compte de Lauragais. But thefe operations 
were performed feveral years after the publica- 
tion of my Theory of the earth, I knew only 
that, in the iron furnaces, the light, white, 
fpungy matter, fimilar to pumice-ftone, which 
Hues from them when over-heated, is nothing 

but 
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but a vitreous fubftance, proceeding from the 
calcareous bodies thrown into the furnace to af- 
fit the fufion of the iron-ore. The {ole diffe- 
rence between the vitrification of calcareous and 
vitrefcent fubftances is, that the latter are immedi- 
ately vitrified by the action of a violent fire a- 
lone;’ but calcareous bodies, before they are vi- 
tried, pafs through a ftate of caicination, and 
form a line. But, like all other fubftances, they 
vitrify, even in our common furnaces, whene- 
ver they are mixed with vitrefcent matters, e- 
{pecially with thofe which, like the audbué, or 
flimy earth, yield moft eafily to the fire. Hence 
we may fafely conclude, that, in general, every 
material of which this globe is compofed, may 
be reduced to its primitive ftate of glafs, if a 
fufficient degree of heat is applied. 


Vou, IX. Owes ADD 
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A D DALTONS Joe article, Concerning 
Shells, and other Productions of the Seay found 
in the interior parts of the Earth, Vol.1, p. 
158, 


I, 
Of Fofil and Petrified Shells. 


ROM what I have written, p. 202. on the 
 fubjeét of the Italian letter, in which it is 
remarked by this author, that the pilgrims brought 
from Syria, in the time of the Crufades, thofe 
fhells peculiar to the Levant, which are now 
found. petrified im France, in Italy, and in other 
parts of Chriftendom, | finds that I have not 
treated M. de Voltaire with fufficient refpedct. 
I acknowledge, that I fhould rather have ta- 
ken no notice of this opinion, than revived it 
with a jeft, efpecially as humour is not my ta- 
lent, and as this is perhaps the only example 
of pleafantry.in all my works. M. de Voltaire is 
a man whofe fuperiority of genius merits * the 
higheft regard. 1 was furnifhed with this letter 
at the very time I was correéting the fheet which 
contains the paflage in queftion. I read part of 
it only, imagining it to be the produétion of 
fome learned Italian, who, from mere hiftoricat 
knowledge, 


* This apology was publifhed in the year 1778. 
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knowledge, had followed his own prejudices, 
without confulting Nature; and it was not till 
after my volume on the Theory of the Earth was 
printed, that I knew the letter was written by 
M. de Voltaire. I then fincerely regretted the 
expreflions I had ufed. This truth I thought it 
incumbent on me to make public, as well for the 
fake of M. de Voltaire, as for my own and that 
of pofterity, to whom I would not ieave a doubt 
of the high efteem I have always had for a man 
ef fuch uncommon talents, and who has done 
fo much honour to human nature and to the age 
in which he lived. 

- As the authority of M. de Voltaire made an 
impreflion upon fome perfons, others have en- 
deavoured to difcover whether his objection, 
with regard tothe fhells found below ground, 
_ has any foundation. Upon this fubje@, I fhail 
fubjoin an extract of a memoir which was tranf- 
mitted to me, and which appears to have been 
written with that intention. 

In traverfing the different provinces dé France, 
and even of Italy, ‘I every where faw, le P. 
Chabenat remarks, ‘ figured ftones ; and, in par- 

‘ ticular places, their number was fe great, and 

‘ they were arranged in fuch a manner, that it 

“ wasimpoffible not to be fatisfied, that thefe parts 
‘ of the earth had formerly a covered with 

* the fea. I faw fhells of every kind, which were 
" perfectly fimilar both in figure and fize to thofe 
' which now exift. This obfervation was fuffi- 
| C2 * cient 
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‘ cient to convince me, that all thefe indivduals 
‘ were of different ages, but of the fame fpecies.’ 
“[ faw cornua ammonis from half an inch to 
‘ near three feet in diameter. | faw cockles of all 
€ fizes, as well as other bivalves and univalves. L 
_Jikewife faw belemnites, fea mufhrooms, &c. » 
‘ The form and number of thefe figured ftones 
* prove, in the moft inconteftible manner, that 
‘they were formerly animals which exifted. 
‘in the ocean. The fhells with which the 
‘moulds are covered feem to remove every 
* doubt upon this fubjeét ; for, in particular fpe- 
* cimens, it is equally luftrous, frefh, and natu- 
‘ral, as in the living animal. If feparated from 
“the mould or nucleus, we could not believe 
“that it was petrified. The fame obfervation is 
‘ applicable to many other figured ftones found 
‘in that beautiful and extenfive plain, which 
‘ftretches from Montauban to Touloufe, and 
‘from Touloufe to Alby, as well as to the cir- 
‘ cumjacent places. ‘The whole of this vaft plain 
“is covered with vegetable foil from half a foot 
‘to two feet thick. Below the foil there is a bed 
“of coarfe gravel about two feet in thicknefs, 
* The gravel is fucceeded by a bed of fine fand, 
“which is nearly of an equal thicknefs ; and the 
* rock lies immediately under this bed of fand, I 
“have repeatedly examined the gravel with the 
“ greateft attention, and I found it interfperfed 
‘with an infinite number of figured ftones of 
| | ‘the 
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“ the fame form, but of various fizes. I likewife 
* found a number of fea hedge-hogs, and other 
_  flones of a regular figure, and perfectly fimi- 
‘Jar. All thefe facts announce, in language the 
‘ moft expreflive, that this country, as well as 
‘ many others, had formerly been the bottom of 
‘ the fea, which, by fome fudden revolution, had 
‘ retired, and left its various productions behind. 
‘1 fhall, however, fufpend my judgment, on 
‘account of M. de Voltaire’s objections, to re- 
‘ move which, experience and obfervation muft 
“be united.’ . | 
“le PR: Ghabehat next Silage feveral experi- 
ments to prove, that the fhells found in the earth 
are the fame with thofe which fill exift in the 
dea. Thefe experiments I fhall not relate, be- 
çaufe they contain nothing new ; and every man 
is fatisfied, that fofli] and marine fhells are pre- 
cifely of the fame nature. Le P. Chabenat con- 
cludes his Memoir with remarking, that ‘ all the 
“ fhells found in the bowels of the earth are un- 
“queftionably real fhells, and relicks of animals 
* whofe element is the ocean, which had former- 
“ly covered thefe countries ; and, confequently, 
“that the objections of M. de Voltaire are ill 
# founded *,? 
IT. 
* Memoir manufcrit fur les see fisurées, par le DB. 
 Chabenat. Mountauban, Oa. 8. 1773 


38 OF SHELLS, AND OTHER 


I. 
Of the places where Shells are found, p. 204. 


TO the enumeration I have given of the great 
quantities of fhells found in all parts of the world, 
I might add many particular obfervations which 
have been communicated to me during thefe laft — 
thirty-four years.’ I have received letters from 
the American iflands, by which I am aflured, that, 
in almoft all of them, fhells are found, either pe- 
— trified or in their natural ftate, in the interior 
parts of the earth, and often below the firft ftra- 
tum or vegetable foil. In the Malouine iflands, 
M. de Bougainville found ftones which divided 
into thin plates or leaves, and upon which were 
impreflions of foffil fhells, of a fpecies unknown 
in thefe feas*. To the fame purpofe I have 
letters from feveral parts of India and of Africa. 
Don Ulloa informs us Ÿ, that, in that diftri@ of 
Chili which extends from Talca Guano to Con- 
ception, different kinds of fhells are found in 
great numbers, and without any mixture of earth; 
and that thefe fhells are ufed to make lime. He 
adds, that this peculiarity would not be fo re- 
markable, if thefe fhells were found only in low 


: places 
* Voyage autour du monde, tom. 1. p. 100. 
+ Tom. 3. p. 314. de fon Voyage. 
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places which might be covered with the fea. But 
what is {ingular, he remarks, that the fame heaps’ 
of fhells are found in the hills at the height of 
fifty fathoms above'the level of the fea. I relate 
this fa@, not becaufe it is fingular, but becaufe 
it correfponds with all the others, and is the on- 
ly one known to me concerning foflil fhells in 
this part of the world, where I am perfuaded 
that petrified fhells will be found as well: as 
every where elfe, at heights much greatér 
than fifty fathoms above the level of the fea; 
for the fame Don Ulloa has fince found petrified 
fhells in the mountains of Peru at the height of 
above 2000 fathoms; and, according to M. 
Kalm, fhelis are feen in North America upon the 
tops of feveral hills: He tells us, that he faw 
them onthe fummit of the Blue Mountains: 
They have alfo been found in the chalk quarries 
near Montreal, in certain ftones near ‘Lake 
Champlain in Canada *, and in the moft north- 
ern regions of this New Continent; for the 
Greenlanders believe, that the world Hi been 
drowned by a deluge, and, in evidence of this 
event, they quote the fhells and the bones of 
whales which cover the moft elevated mountains 
Of their country Ff. 
If from this we pafs to Siberia, we fhall find 
the fame proof, of the ancient abode of the 
| À ocean 
. * Mem. de l’Acad. des Sciences, année 1752, P. 104. 


t Voyage de M. Crantz ; Æif, gen “5 voyages, Tom. Sr 
AT On 
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ocean upon all our Continents. Near the moun- 
tain Jenifeik, there are other mountains lefs ele- 
vated, upon the fummits of which we find heaps 
of fhells well preferved both in figure and natu- 
ral colours, Thefe fhells are all empty, and 
fome of them fall into powder as foon as they 
are touched. The fea of this country produces 
no fhells fimilar to thofe found on the tops of — 
mountains, The largell of thefe fhells exceed not 
an inch in breadth, and others are very fmall.*, 

But [ can exhibit fats which are fill more 
obvious. Every man, in his own province, has 
only to open his eyes, and he will fee fhells in 
all ‘ei where lime-ftone is. found, as alfo in 
moft clays, though, in general; marine produc- 
. tions are more rare in clays than in calcareous 
fubftances. 

In the nié of Dinde. on the top of 
the mountain of the Recollets, near that of Caf- 
fel, and at 400 feet above the level of the fea, 
there is a horizontal ftratuin of fhells, which 
are fo clofely packed together that moft of them 
are broken. ‘Above this ftratum, there isa bed 
of earth from feven to eight feet deep. , Thefe 
fhells are fituated at the diftance of fix leagues 
from the fea, and they are of the fame fpecies 
with thofe found on its coaftf. | | 

| In 


~* Relation de Meff. Gmelin et Muller; Hifi. gen. des voya- 
ges» tom. 18. p. 342. 

t Mem. pour la fubdelegation de Dunkerque, relativement 

à l’Hiftoire naturelle de ce canton. 


~ 
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In Mount Gannelon, near Anet, and at fome 
diftance from Compiegne, there are feveral 
quarries of excellent lime-ftone. Between the 
different ftrata of the lime-ftone we find gravel 
mixed with an infinite number of fea-fhelis, or 
portions of fhells, which are very light and 


friable. In the fame place; there are common 


oyfter-fhells in fine prefervation, and extend 
more than a league and a quarter in length. In 
one of thefe quarries, there are three ftrata of 
fhells in different ftates. In twoof thefe ftrata, 
they are fo much broke, thattheirfpecies cannotbe 
diftinguifhed: But, in the third, there are oyfters, 
which have fuffered no alteration, but that of 
being exceflively dried. The nature, figure, and 
enamel of the fhells, are the fame as in the live 
animals. Thefe fhells have acquired a great 


Jightnefs, and eafily exfoliate. The lime-ftone 


quarries are fituated at the foot of the mountain, 
and have a fmall declivity, In defcending to- 
wards the plain, we find oyfters, which are 
neither dried nor have undergone any change, 
but have the fame weight, and the fame ena- 
mel with thofe which are daily taken out of the 
fea* 
In the aksalietydin del of Parts; thefes max 
rine fhells are not lefs common, The marl 
re of Ermer furnifh a kind of middle- 

‘fized 


* Extrait d’une Lettre de M. Lefchevin à M, de fe Buln 
— Ecmpiegnie, Oct. 8, 1772 rt he 
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fized oyfters. They are not ‘entire, but cut in 
different directions, and finely polifhed. Near 
Belleville, where free-ftone is quarried, we find 
a mafs of fand in the earth, which contains 
branched bodies, which may have been corals’ 
or madrepores converted into ftone. ‘Thefe ma- 
rine bodies are not in the fand alone, but in the 
ftones, which likewife contain fhells of different 
kinds, as volutes, univalves, and bivalves *. 

Switzerland is not lefs abundant in foffil ma- 
rine bodies than France and the other countries 
we. have mentionéd.. In Mount Pilate, in the 
canton of Lucerne, we find petrified fea-fhells, 
and the bodies and relicks of fifhes. In the fame 
mountain, there are corals, and flates which ea- 
fily exfoliate, and, between the leaves, a fith is 
generally found. Some years ago, the jaws, 
and even entire heads of fifhes, CEE with 
their teeth, were difcovered f. ! 

M. Altman remarks, that, in one. of the 
higheft parts of the Alps, near. Grindelvald, 
where the famous glaciers (Gletchers) are form- 
ed, there are fine marble quarries, which he 
has reprefented in one of. the ‘engravings of 
thefe mountains. ‘The marble quarries are only 

‘a few paces diftant from the glacier. The mar- 
| | | its ble 
* Mem. de M. Guettard; Acad. des Sciences, anneé 1764, 


£: 492, 
+ Promenade au Mont Pilate; Journal étranger, mois a 


Mars, 1 756, 
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ble is of various colours, as white, yellow, jafper, 
red, and green. The marble is drawn on fledges 
above the {now as'far as Underfeen, where they 
«are embarked to be ‘carried to Berne by lake 
‘Thorne, and afterwards by the river Are *, 
‘Thus marble and: calcareous ftones are found, 
at great heights; in this part, of the Alps, 

M. Cappeler, in making refeairches on Mount 
Grimfel, one of the Alps, has: remarked, that 
the hills and fmaller mountains which limit the 
ivalleys, are moftly compofed. of free-ftone; of 
a grain more or lefs fine and; clofe. The tops 
of thefe mountains generally confift of lime- 
ftone, of various colours and hardnefs. The 
mountains more elevated than: .thefe ‘calcareous 
-rocks, are compofed of granite and other ftones, 
which appear to be of the nature of granite and 
of emery. It is in thefe granity ftones that rock- 
cryftal begins to be formed. But, in’ the lime- 
ftone rocks below, we find nothing but ‘fpar 
and calcareous concretions. In general, it has 
been remarked, concerning fhells of every kind, 
-whether foffil, or :petrified, that: certain fpecies 
are always found together, and that others are 


never met with insthefe places. The fame thing 


happens in the, ocean, where particular fpecies 
of teftaceous animals are conftantly found tope- 
od | 4 te _ ther, 

* Effai de la defcription des Alpes glaciales, par M. Alt- 


# | 
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ther, in the fame manner as certain plants al- 
ways grow together on the furface of the earth *. 
__It has been too generally believed, that, there 
are no fhells, or other productions of the fea, 
on the higheit mountains, . It is true, that there 
are ch fummits, and a great number of peaks, 
which are entirely compofed of granite and vitrifi-. 
abie rocks, and in which no mixture can be per- 
ceived. Thefe contain neither the moulds of fhells, 
“mor the relicks of any marine bodies. But there 
isa much greater number of mountains, and 
fome of them very high, where thefe relicks 
are to be found. M. Cofta, profeffor of anato- 
my and botany in the univerfity of Perpignan, 
in the year 1774, difcovered, fome fathoms be- 
low the top a Mount Nas, fituated in the mid- 
cle of the Spanifh Cerdagne, and one of the moft 

elevated parts of the Pyrennees, a great number 
of lenticular ftones, 2. e. blocks compofed of 
-lenticular ftones, and thefe blocks were ‘of dif- 
ferent figures and different fizes; the largeft 
might weigh from forty to fifty pounds. He 
remarked, that the part of the mountain where 
thefe lenticular ftones were found, feemed to 
have formerly funk; for, inthis place, he faw 
an irregular, oblique depreflion, very much in- 
-clined to the horizon; and one of its extremities 
refpected the top, and the other the bottom of 
x RG _the ; 
* Lettres philofophiques de M. Bourguet, Biblioth. raifon- 

$e, mois d'Avril, Mai, et Juin, 1730. 
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the mountain. He could not diftinétly perceive 
the dimenfions of this depreflion, becaufe moft 
of it was covered with fnow, though it was the 
month of Auguft. The banks of rocks which 
furrounded thefe lenticular ftones, as well as 
thofe immediately below, are calcareous for 
more than a hundred fathoms. This Mount 
Nas, to judge of ic by the eye, feems to be ag 
high as Canigou, and Aaah no veltige of a 
volcano. 

A thoufand de examples of marine fhells, 
found in an infinity of places, as well in France 
as in different parts of Europe, might be given. 
But fuch an enumeration of particular fads, 
which are already too much multiplied, would 
{well this work, without anfwering any ufeful 
purpofe. From the whole, however, we can- 
not refrain from drawing this obvious concly- 
fion, that all the inhabited parts of the earth 
have formerly, and during a very long courfe 
of time, been covered with the waters of the 
ocean, oe 

‘I fhall only remark, that thefe fea-fhells are .° 
found in different ftates. Some of them are 
petrifations, or ftones moulded into the form 
of fhells; and others are in the fame ftate as 
they ftill exift in the ocean. The quantity of 
petrified fhélls, which are nothing but {tones 
hgured by fhells, is infinitely greater than that 
“of foflil fhells, and they, : are never found toge- 


ther, 
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ther, nor even in places contiguous ; it is only 
in the neighbourhood, and fome oo di- 
ftant from the fea, that we find beds of fhells 
in their natural flate, and thefe are commonly 
the fame with thofe which exift in the adjacent 
feas. Petrified fhells, on the contrary, are 
found, almoft every where, at great diftances 
from the fea, and on the higheft hills, many 
{pecies of which belong not to our feas, and feve- 
ral of them have no exifting reprefentatives; fuch 
as thofe ancient fpecies we formerly mentioned, 
which only exifted when the globe was much 
warmer. Of more than a hundred fpecies of 
cornua ammonis, remarks one of our learned A- 
cademicians, with which we are acquainted, and 
which are found in the environs of Paris, of 
Rouen, of Dive, of Langres, and of Lyons, as | 
well as in the Cevernes, in Provence, in Poi- 
tou, in Britain, in Spain, and in other countries 
of Europe, there is but one fpecies, called the 
Nautilus papyraceus, found in our feas, and five 
or fix others produced in foreign feas *, 


\ 


UI, 


# Mem. de l’Acad, des Scieñces, anneé 1722; p. 242. 
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1LE 


Of tbofe great Volutes called Cornua Ammonis, 
and of fome large bones of terreftrial animals. 


IN p. 211. I faid, That many fhell-fifbes inha- 

bit the deepeft parts of the ocean, and are never 
thrown upon the coafis ; authors have, there- 
fore, termed them Pelafgie, to diftinguifh them 


from the other kinds, which they call Litto- 


tales. Jt is probable that the cornu ammonis, 
and fome other fpecies found only in a petri- 
fied flate, belong to the former, and that they 
have been impregnated with flony matter in the 
very places where they are difcovered. It is alfo 
probable, that the fpecie of fome animals bave 
_ been extinguifhed, and that thefe fhells may be 
ranked among this number. The extraordinary 
Soll bones found in Siberia, in Canada, in Jre- 
land, and feveral other places, feem to coufirm 
this conjecture ; for no animal has hitherto been 
difcovered to whom bones of fuch enormous fize 
could poffibly belong. | 
Upon this paflage I have to make two impor- 
tant remarks: _ | | | | 
1. That thefe cornua ammonis, which are fo 
different from each other both in figure and 
| | fize, 
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fize, feem to form rather a genus than a fpecies 
in the clafs of fhell animals, are really the re- 
licks of fo many fpecies which have perifhed, 
and no longer fubfift, I have feen fome of 
them fo fmali, that they exceed not a line, and 
others fo large that they were more than three 
feet in diameter. Obfervers worthy of credit 
have aflured me, that that they have feen fome 
fill larger, and particularly one of eight feet in 
diameter, and one foot thick. Thefe different 
cornua ammonis feem to form diftin& fpecies, 

Some of them are ‘more or lefs fluted. They 
are all fpiral; but they terminate differently, 
both at their centres and at their extremities. 
Thefe animals, formerly fo numerous, are no. 
longer found in any of our feas. They aré 
known. to us by their relicks only ; and the im- 
menfity of their number cannot be better repre- 
fented than by an example which I have daily 


before my eyes. In the iron mine near Etivey, 


(three leagues from my forge of Buffon), which 
has been wrought 150 years, and has fupplied 
the iron works of Aify during all that time, 
there are fuch quantities of cornua ammonis, 


entire and in fragments, that the greateft part 


of the ore feems to have been moulded in thefé 
fhells. The mine of Conflans in Lorrain, which 
fupplies the furnace of Saint Loup in Franche- 
comte, is likewife entirely compofed of belem- 
nites and cornua ammonis. Thefe laft ferrugi- 
nous 
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nous fhells are fo different in fize, that 7 
weigh from a drachm to two hundred pounds *, 
Other places might be mentioned where they 
equally abound. In the fame manner, we find 
belemnites, lenticular ftones, and moulds of 
| many other fhells, which now no longer exift 
in any part of the ocean, though they are al- 
moft univerfally diffufed over the furface of the 
earth. Jam perfuaded that all thefe loft fpecies 
formerly fubfilted during the time that the tem- 
perature of the earth aie waters was warmer 
than it is at prefent ; and that, in proportion as 
the globe cools, other fpecies, which now exift, 
will perifh like the former, for want of heat 
fufficient to fupport them. | 

2. That fome of thofe enormous bones, 
which I thought had belonged to unknown ani- 
mals, whole fpecies was fuppofed to be loft, 
have, neverthelefs, after the mott accurate exa- 
mination, appeared to belong to the elephant 
and hippopotamus, but to ces of thefe animals 
much larger than thofe which now exift. Of 
Jand-animals I know only one fpecies which is 
loft; and it is that of the animals whofe grinding 
teeth, with their juft dimenfions, are reprefent~ 
edin plates [. IL HT. The other large teeth 
and bones which I have colle&ted belonged, to 
the elephant and hippopotamus. 


Vor. IX. LS Ae Baba 


* Mem. de phyfique de M. Grignon, p. 378. 
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ADDITIONS to the Article, Of the In- 
# equalities of the Surface of the Earth, Vol. I, 
p. 220% 


L 
Of the Hees of Mountains, — 


E remarked, p. 237. that the highef 
mountains inthe iris are the Cordeliers 

of America, and efpecially that part of them which 
lies under the Equator, or between the Tropics. 
Our mathematicians who were fent to Peru, as 
well as fome other travellers, have meafured the 
height of thefe mountains above the level of the 
South Sea. Some of them were meafured geo- 
‘metrically, and others by the barometer, which, 
being fubject to little variation in that climate, 
gives the heights nearly as exact as a geometrical 
meafurement. ‘The following are the refults of 
their obfervations. 
Heights of the moft elevated mountains of the Pro- 
vince of Quito in Peru. 


: Fathoms, 
Cota-catché, to the north of Quito 2570. 
Cayambé-orcou, under the Equator 3030 


Pitchincha, 
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Pitchincha, a volcano in 1539, 1577, and 


1660 | = - “4 (fig 2430 
Antifana, a volcano in 1590 = 3020, 
Sinchoulogoa, a volcano in 1660 20 
Ilinica, fuppofed to be a volcano 2717 
Coto-paxi, a volcano in 1533, 1742, and _ r 

oh Lau 1 rc 7 T 2950 
Chinboraço, a volcano ; the date of its e- 

- ruption unknown . - oot 220 
Cargavi-rafo, a volcano in 1698 24.50 
Tongouragoa, a volcano in 1641 x: 2020 
El-altan, one of the mountains called Coil- 

lanes — ae ~~ 2750 
Sanguaï, a volcano which has burnt fince 

the year 1728: . = - 2680 


By comparing the heights of the mountains 
of South America with thofe of our Continent, 
we will perceive that, in general, they are one 
-fourth part higher than the mountains of Fu 
rope, and that almoft the whole of them have been 
and actually are volcano’s, But even the higheft 
_ mountains in the interior parts of Europe, Afa, 
and Africa, have been extinguifhed long beyond 

the record of hiftory. It is true, that, in fever al 
- of thefe laft mountains, we evidently recognife 
the ancient exiftence of volcano’s, as well by 
the black and burnt fides of precipices, as by 
the nature of the matters which furround them, 
; D2 | "and 
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and which extend along the ridges of the moun- 
tains. But,as thefe mountains are fituated in the 
interior parts of Continents, and now very di- 
fiant from the fea, the action of the fubterrane- 
ous fires, which cannot produce great effects but 
by the thock of water, ceafed after the feas re- 
tired. {¢ is forthis reafon, that, in the Corde- 
tiers, whole roots may be faid to border upon the 
South Sea, moft of the peaks are actual yolcano 8; 
whilft the volcano’s of Auvergne, Vivarais, 
Languedoc, Germany, Switzerland, &c. in Eu- 
rope, and thofe of Mount Ararat in Afia, ‘and of 
Mount Atlas in Africa, have long been abfo= 
lutely extind, 

The height at which vapours freeze is about 
2400 fathoms in the Torrid Zone, and about 
1500 in France. The tops of high mountains 
fometimes furpafs this line from 800 to go0 | 
fathoms, and all this fpace is covered with {now 
which never melts. The higheft clouds rife not 
above: 300 or 400 fathoms above thefe moun- 
rains, a confequently éxceed the level of the fea 
about 3600 fathoms. Hence, if the mountains 
were Gil | higher, we fhould fee, in the Torrid - 
Zone, .a belt of fnow commencing at 2400 fa- 
rhoms above the level of the fea, and ter niinating 
| 00 or 3600 fathoms, not an account of the 
ceffatio ion of the cold, which augments in propor- 
tion to the elevation, but becaufe the OR 

14e rould not rife higher *. 


M, 


# Mem, de l'Acad. des Sciences, année 1744. 
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M. de Keralio, a learned philofopher, has col: 
leéted the heights of the mountains in feveral 
countries, from the meafurements of different 
perfons, ~ 
_ In Greece, M. Bernoulli determined the height 
of Mount Olympus to be 101% fathoms. Hence 
the {now cannot lie upon it perpetually ; neither 
can {now lie conftantly on Pelion in Theflaly, 
nor on Cathalylium and Cyllene ; becaufe the 
height of thefe mountains does not rife to the 
freezing degree. M. Bougner afiens 2500 fa- 
thoms as the height of the Peak of Teneriff, the 
top of which is always covered with fnow. 
Mount /itna, the Norwegian Mountains, thé 
Hemus, the Athos, the Atlas, the Caucafus, and 
feveral others, fuch as Mounts Ararat, Taurus, 
and Libanus, are perpetually covered with faow, 
near their fummits, 

Fathoms; 
Pontoppidan informs us, that the high- 

ett mountains of Norway are 3000 
Note. This meafure, as well as the follow- 

ing, appears to be exaggerated. 

According to M. Brovallius, the higheft 

mountains of Sweden are - 333% 
The following, according to the Memoirs 
of the Académy of Sciences, are the 
-  higheft mountains of France, 

Pe antl). © - à 984. 
Mount Ventoux - ed Os ROAD. 


og 
(re 


~ 
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sFaha 

Le Canigou of the Pyrennecs 144! 
Le Mouffec MORTE à 1253 
Le Saint-Barthélemy ~ - 1184 
The Mountain of Gold in Auvergne, ASD vb. 
extinguifhed volcano F . 1048 


According to Mr Needham, the pists 0 oh. 
the mountains of Savoy are, 


The Convent of St Bernard 1241 
The Rock to the fouth of St Bernard... 1274 
Mount Serène = \ HR 1282 - 
L’Allée Blanche - = 1249 
Mount Tournè - - 1683 
According to M. Facio de Duiller, Mount 

_ Blanc, or the Curfed Mountain, is 2213 


_ It is certain, that the chief mountains of Swit- | 
_ zerland are higher than thofe of France, Spain, 
“Italy, and Germany. Several learned men have 
afcertained the height of thefe mountains, 

The greateft part of thefe mountains, accor= 
ding to M: Mikhéli, as the Wetter-horn, the 
Schreck-horn, the Fight: Schneeberg, the Fith- 
er-horn, the Stroubel, the Fourke, the  Louk- k 
marier, the Crifpalt, the Mougle, the ridge of 
Baduts and Gottard, are from 2400 to 2750 fa- 
thoms above the ee el of the fea. But thefe mea- 
fures, I fufpeët, are too high, efpecially as they 
exceed, by one bale cin gies by Caflini, 
Scheuthzer, and Mariotte, which may be eftima- 
ted too low, but not to this extent. My fufpicion 
is farther confirmed, by confidering that, both in 

the 
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the cold and temperate regions, where the air 1s 
always troubled with ftorms, the barometer 1s 
fubje& to fo great variations, that its refults can- 
not be trufted. | 


IF, 
Of the Direction of Mountains. 


In vol. I. p. 240. I remarked, that the direction 
of the great mountains of America ts from north to . 
fouth, and that thofe of the Old Continent run. 
from weft to caft. This laft aflertion requires to 
be modified ; for though, at firft fight, we may 
follow the mountains as far as China, by pafling © 
from the Pyrennees in Auvergne, to the Alps in 
Germany, and in Macedonia, to Caucafus and 
other mountains of Afia, as far as the Tartarian 
fea ; and though Mount Atlas, in the fame man- 
ner, appears to traverfe the Continent'of Africa | 
from weft to éaft, the middle of this vaft penin- 
fala may ftill confift of a chain of high moun- 
tains ftretching from Mount Atlas to the Moun- 
tains of the Moon, and from thefe to the Cape 
_ of Good Hope: In this view, the middle of the 
Continent of Africa may be confidered as con- 
fifting of mountains which run from north to 
fouth through its whole extent, like the moun- 
tains 
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tains of America. Thofe parts of Mount At- 
las which traverfe Africa from weft to eaft, 
fhould be confidered as branches only of the : 
principal chain. The mountains of the Moon, 
which run from weft to eaft, may likewife be 
regarded as collateral branches ; and, if there are 
no volcano’s in this prodigious range of moun- 
tains, it may be owing to the vaft diftance of 
the fea from the middle regions of Africa ; 
whilft, in America, the fea is very near the foot 
of the high mountains, which, inftead of occu-. 
pying the middle of the peninfula of South 
America, are all fituated to the weft; and the 
extenfive low lands are entirely on the eaft fide. 

The great chain of the Cordeliers are not 
the only mountains of America which run from 
‘north to fouth. In the territory of Guiana, a-’ 
bout one hundred and fifty leagues from Cay- 
enne, there is a chain of pretty high moun- 
tains, which alfo extends from north to fouth, 
On the Cayenne fide, this chain is fo ftcep, that 
thefe moyntains are almoft inacceflible. This 
fteepnefs feems to indicate, that, on ‘the other 
fide, the declivity is tele ri and prit of fine 
land., The tradition of the country, according- 
ly, or rather the teftimony of the Spaniards, is, 
that, beyond the mountains, there are populous . 
nations eh lavages united into regular. focieties. 
It is likewife faid, that there is a gold mine in 
thefe mountains, and a lake in which grains of 


gold 
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gold are found :.But this fa@ requires confir- 
mation, } ak 

In Europe, the chain of mountains which be- 
gins in Spain, and pafles through France, Ger- 

many, and Hungary, divides into two great 
branches, one of which extends into Afia by 
the mountains of Macedonia, Caucafus, &c. 
and the other branch ftretches from Hungary 
into Poland and Rufla, and extends as far as 
the fources of the Wolga and Borifthenes; and, 
ftretching ftill farther, it joins another chain in 
_ Siberia, and terminates in the north fea to the 
welt of the river Oby. Thefe chains of moun- 
tains ought to be regarded as one continued 
ridge, from which feveral large rivers derive 
their fources: Some of thefe rivers, as the Ta- 
gus, and the Doura in Spain, the Garonne and 
the Loire in France, and the Rhine in Germany, 
empty themfelves into the ocean ; others, as the 
Oder, the Viftula,; and the Niemen, fall into 
the Baltic fea; others, as the Dwina, fall into 
the White fea, and the river Petzora empties 
itfelf into the Frozen fea. On the eaft fide, this 
chain of mountains gives rife to the Yeucar and 
Ebre in Spain, to the Rhone in France, and to 
the Po in Italy, which fall into the Mediter- 
ranean; to the Danube and Don, which lofe 
themfelves in the Black Sea ; and, laftly, to the 
Wolga, which falls into the Cafpian, 


Norway 
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Norway is full of rocks and groups of moun- 
tains. There are plains, however, which Ex 
tend, without interruption, fix, eight, and ten 
miles. ‘Their direction is not fin weit to eaft, 
like that of the other European mountains. On 
the contrary, they ftretch, like the Cordeliers, 
from fouth to north *. 

In the fouth of Afia, from the ifland of Céys 
Jon to Cape Comorin, there is a chain of moun- 
tains which hath ds Malabar from Coroman- 
del, traverfes the Mogul country, joins Mount 
Caucafus, ftretches through the country of the 
Calmucks, and terminates in the North Sea to. 
the eaft of the Irtis. Another chain extends 
from north to fouth as far as Razatgat in Ara- 
bia, and may be traced, at fome diftance from 
the Dead Sea, as far as Jerufalem: It furrounds 
the extremity of the Mediterranean, and the 
point of the Black Sea, from which it traverfes 
Ruffia, and terminates in the North Sea, 

We may likewife remark, that the mountains 
of Indoftan and thofe of Siam run from fouth 
to north,-and both unite with the rocks of Thi- 
bet and Tartary. Each fide of thefe mountains 
prefents a different feafon: On the weft, they 
have fix months of rain, while, on the eaft, — 
they enjoy the fineft weather f. | 
All 


* HR. Nat. de Norwege, par Po ntoppidan. Journal étrats 
ger, mois @ Aout, 1755. 
+ Hift. Phil. et Polit. tom. 2. p. 46. 
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All the mountains of Switzerland, as thofe 
of the Vallefe and the Grifons, thofe of Savoy, 
Piedmont, and Tirol, form a chain, which ex- 
tends, from north to fouth, as far as the Me- 
diterranean. Mount Pelate, which is fituated 
in the centre of Lucerne, nearly in the centre 
of Switzerland, forms a chain of about fourteen 
leagues, extending from north to fouth as far 
as the canton of Bern. — 

We may, therefore, conclude in general, that 
the greateft eminences of this Vbbet are fituated 
from north to fouth, and that thofe which run 
in other directions ought to be regarced as col- 
lateral branches only of thefe primitive moun- 
tains: And, it is partly by this difpofition of 
the primitive mountains, that all the points or 
terminations of continents are either fouth or 
north ; as appears from the points of Africa, of 
America, of California, of Groenland, of Cape 
Comorin, of Sumatra, of New Holl ind, &c. 
This fact feems to prove, as formerly remarked, 
that the waters have proceeded in greater quan- 
tities from the fouth than from the north pole. 

If we confult a new map of the world, in 
which are reprefented, round the Artic Pole, 
all the lands of the four quarters of the globe, 
except the north point of America, and, round 
the Antardic Pole, all the feas, and the fmall 


_ portions of land to be found in the fouthern 


hemifphere, we fhall evidently perceive, that 
many 
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many more revolutions have happened in, the 
latter than in the former hemifphere, and that 
the quantity of water has always been, and fill 
is, much greater there than in our hemifphere, 
Every thing concurs in proving, that the greateft 
inequalities of the globe exift in the fouthern re- 
gions, and that the general direction of the pri- 
mitive mountains is from north to fouth, rather 
than from eaft to weft, through the whole ex- 
tent of the earth’s furface. | 


; 


nt 
Of the formation of Mountains, | 


ALL the valleys and dales on the furface of 
the globe, as well as all the mountains and hills, 
have originated from two caufes, namely, fire 
and water, When the earth firft affumed its 
confiftence, a number of inequalities took place 
on its furface ; {wellings and blifters arofe, as 
happens in a block of glafs or of melted metal. 
Hence this firft caufe produced the original and 
the higheft mountains, which reft on the inte= 
rior rock of the earth as their bafe, and below 
which, as every where elfe, there muft have 
been vaft caverns, which funk in at different 
periods. But, without confidering this fecond 

event, 
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event, the falling in of the caverns, it is cere 
tain, that, when the earth firft confolidated, it 
was every where furrowed with depths and e- 
minences, which were produced folely by the 
action of cooling. Afterwards, when the wa- 
ters were precipitated from the atmofphere, 
which happened when the earth cooled fo much 
as to be unable to repel the vapours, thele wa- 
_ ters covered the whole furfacé of the globe to 
the height of two thoufand fathoms ; and, du- 
ring their long abode upon our continents, thé 
motion of the tides and that of the currents, 
changed the difpofition of the primitive moun- 
tains and valleys. Thefe movements would 
form hills in the valleys, and would cover the 
bottoms and knaps of the mountains with new 
‘beds of earth ; and the currents would produce 
furrows or valleys with correfponding angles, 
It is to thefe two caufes, of which the one is 
much more ancient than the other, that the pre- 
fent external form ‘of the furface of the earth is 
to be referred. Afterwards, when the feas funk 
down, they produced thofe fteep precipices on 
_ the weft, where they ran with the greateft ra- 
pidity, and left gentle declivities on the eaft. 
The flru@ure of thofe eminences which were 
formed by the fediments of the ocean, is very 
different from that of thofe which owe their o- 
rigin to the primitive fire. The firft are dif- 
pofed in horizontal beds, and contain an infi- 
; nite 
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nite number of marine produétions. The fe- 
cond, on the contrary, are lefs regular in their 
ftruéture, and include no marks of fea-bodies. 
Thefe mountains of the firft and fecond forma- 
tion, have nothing in common but the perpendi- 
cular \fiflutes ;\ but thefe fiffures are effected by 
two different caufes.. The vitrefcent matters, in 
cooling, diminifhed in fize, andj of courfe, they 
fplit, and feceded to different diftances. But 
thofe compofed of'calcarious matters tranfported 
by the waters, fplit into fiffures folely by dry- 
ing. Pin 9! ne bch aia 

I have often remarked, that, in detached hills; 
the firft effe& of the rains is gradually to carry 
down from the fummit the earth and other bo- 
dies, which form at the foot a pretty thick ftra+ 
tum of good foil, while the top is left entirely 
bare. This effec is, and neceflarily muft be, 
produced by the rains. But a previous caufe 
difpofed thefe and fimilar matters round all hills, 
not excepting thofe which are detached ; for, 
on one fide, the earth is uniformly better than 
on the other : The hills are always fteep and 
precipitant on one fide, and have a gentle de= : 
clivity on the other; which proves clearly that 
the action, as well as the direction of the mo- 
tion of the waters, were greater on one fide 
than on the other. , 


iv. 
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IV, 


Of the Denfity which certain matters acquire by 
fire, as well as by Water. 


IN p. 246, I faid, that the bard points found 
in free-ftone confi ‘Red of metallic matter, which 
appeared to have been melted by a flrong fire. 
‘This aflertion feems to infinuate that the great - 
mafles of free-flone have originated from the 
action of the primitive fire. | at firft imagined 
that this matter owed its denfity and the ad- 
hefion of its particles folely to the interven- 
tion of water. But I have fince learned that 
the action of fire produces the fame effet ; and 
: I fhall relate fome experiments which at firft 
furprifed me, but which I have repeated fo of- 
ten as to remove every doubt upon this fub- 
qed. | rl 


EX PERIMENTS 


* I pounded free-ftones of different degrees of 
hardnefs, till they were reduced to a powder 
more or lefs fine. Thefe powders I employed ~ 
to cover the cements I ufed in converting iron 
into fteel. This powder of free-ftone was ftrew- 
ed over the cement, and heaped up, in the 

form. 
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form of a dome of three or four inches in thick- 
nef, on an earthen veffel of three feet long by 
two broad. After undergoing the aGion of the 
fire in my blaft furnaces, during feveral days 
and nights without interruption, it was no long- 
er the powder of free ftone, but a mafs fo folid 
that we were obliged to break it in order to un- 
cover the veflel which contained the iron, now 
converted into fteel. The action of fire upon 
this powder of free-ftone produced mañfles e- 
qually folid as free-ftone of a middling quality, 
which does not ring under the hammer. © This 
fa& fhowed that fire, as well as water, could 
prove a cement to vitrifiable fand, and, confe- 
quently, might have formed thofe immenfe 
mafles of free-ftone which eee ee the nucleus 
of fome of our mountains. 

I am, therefore, fully RON NE that all thé 
vitteficion matters, of which the interior rock of | 
the globe, as well as the nuclei of great moun. 
tains, are compoled, have been produced. by 
the action of the primitive fire; and that the 
waters have only formed thofe acceflory ftrata 
which furround thefe nuclei, which are all pa- 
rallel and horizontal, or equally inclined, and 
in which we find the relicks of fhells and other 
produëtions of the ocean. 

In the formation of free- ve and other vi- 
trefcent matters, I pretend not. to. exclude the 
Intervention of water, On the contrary, I, am 
| inclined 
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inclined to believe, that vitrifiable fand may ac 
quire confiftence, and unite into maffes more or 
lefs hard, perhaps more eafily by means of wa- 
ter than by the ation of fire. I have related 
the above facts folely with the view of prevent- 
ing objections which would not fail to be made, 
if it had been thought that I attributed the foli- 
dity of free-ftones, and other bodies compofed 
of vitrifiable fand, to the intervention of water 
alone. It is certain, that all the free-ftone found 
on the furface, or at inconfiderable depths, have 
been formed by water; for, on the furface of 
thefe mafles of free-ftone, we perceive marks of 
undulations and rollings, and fometimes the im- 
preflions of plants and fhells. But the free- 
_ flones formed by the fediments of water are ea- 
fily diftinguifhed from thofe which have been 
produced by fire. The latter have a coarfer 
grain, and-crumble down more ealily than free- 
fione cemented by the intervention of water, 
which is more compa@, and harder than that 
whofe particles have been united by the a@ion 
of fire. | 

Ferruginous matters aflume a great degree of 
hardnefs by fire ; for nothing is harder than caft 
iron. But ferruginous bodies may likewife ac. 
quire confiderable denfity by the intervention of 
water. Of this fact I was afcertained by put- 
_ting a quantity of filings of iron into veflels ex- 
pofed to the rain. Thefe filings formed a mais 

You, IX, Fr. | fq 
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fovhard, ‘that it could ir ue” broken : web the 
hanimer. | 
The vitreous CL sold 2 tape the intes 
riot mafs of the globe, is harder than’ common 
olafs: : Butitis not harder than certain volcanic’ 
lavas;: and much fofter than caft iron, which, - 
however, is only. glafs mixed with ferruginous 
particles. This great hardnefs of the interior: 
rock fhows that it’confifts of the moft fixed par- 
ticles of matter, and that, from the time of their 
confolidation, they aflumed the confiftence and 
hardnefs which they fill poflefs. Hence it can- 
not be objeted to my hypothefis of general :vis 
trification, that ‘bodies reduced to glafs by our 
furnaces are lefs hard than the rock of the globe 4 
fince caft iron, fome lavas, ‘or bafalts, and even 
certain porcelains, are hardér than this rotk, 
and yet they derive their hardnefs fromthe -ac= - 
tion of fire alone: Befides, the éléments of: 
iron and other minerals which give hardnefs to 
matters liquified by fire, or attenuated by water, 
exifted, as well'as the fixed earth, from the 
time that the globe was firft confolidated-? And 
I have already remarked, that the interior rock 
ought not to be regarded as pure glafs, ‘fimilat 
to: that we make with fand and falts, but as a 
vitreous product mixed with matters the moft 
fixed, and moft capable of fupporting the ‘great 
and long continued ation of thé primitive fire; 
the great effects of whicli can only be compared 
; "in 
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pes very ditane manner with the inconfide- 
rable.operations of our furnaces ; and yet, from 
this comparifon, though unfavourable, we.clear- 
‘dy! perceive, what. seks: are, common to.the pri- 
-mitive fire and-to our furnaces; and it fhows, at 

the fame time, that the degree of hardnefs de- 
spends lefs onthe: degree of “heat than on the 
‘combination of matters fubmitted to its a@ion. : 
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of the inclination of the. FH in the Mountain: 
hot: in HV of: i p- 15. that, 200 iii the 
fr are lb horizontal, It is in the moun- 
tains only that: they are inclined to the horizon; 
becaufe they bave originally been formed by ie - 
ments depofited-upon an inclined bafe,. 
© The beds of calcarious matters are not only 
horizontal in the plains, but likewife in all 
fhountaifis which have not ‘Been diflurbed by 
çarthquakes. or. other accidental caufes: And, 
ish the ftrata are inclined, the whole moun- 
fain’! is ‘Tikewife'in clined,'aild has been forced in- 
to.that, pofition - by” a fubterrancous € xplofion, 
er by. the finking pbia, pat of the earth, which 
had ferved it vas a bals. We. may therefore 
concludes in peneral, that. aH° ftrata formed by 
the, fediments “af, water are horizontal, like the 
tsfique où Haden jlusol bas Water 
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water itfelf, except thofe which have been form- 
ed on an inclined bafe, as is the cafe with nh 
moft part of coal- -mines. 

The moft external part of the earth, whether 
in plains or mountains, is folely compofed of ve- 
getable earth, which owes its origin to fediments 
of the air, of vapours, and of dews, and to the 
fucceflive deftruction of herbs, leaves, and a- 
ther parts ( of decompofed plants. This firft ftra- 
tum every " where follows the declivities and cur- 
vatures of the earth, and is more or lefs thick 
according to particular local circumftances *. 
The vegetable ftratum is commonly. much thick- 
er in valleys t than on hills; and its formation is 
pofterior to that of the primitive ftrata of the 

globe, the moft ancient and moft internal of 
which have been formed by fire, and the new- 
eft and moft external have derived their origin 
from matters tranfported and depofited in the 

form 


* Qn the tops of fome mopntains, the furface | 1s abfolutely 
naked, and prefents nothing to the view but pure rock, or gra- 
nite, without any vegetation, except in the {mall fiffures, 
where the wind has tranfported fand, and colleéted the particles 
of earth which float in the air. At fome diftance from the 
laft branch of the Nile, there is a mountain compofed of gra- 
nite, of porphyry, and of jafper, which extends 1 more than 
twenty leagues in length, by perhaps an “equal number in 
breadth. ‘The furface of the fummit ‘of this enormous quarry, 
we are affured, 1 abfolutely devoid of vegetables, and forms 
a vatt defert, where neither quadrupeds, nor birds, nor even 
infects, | can exift. But exceptions of this ‘kind, which are par: 
k te ular and local, merit no copfideration. . 
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ton of fediments by the motion of the waters: 
Thefe, in penetal, are horizontal ; and it is only 
by the action of particular cäufes that they fome= 
times appear inclined. The beds of calcarious 
ftones are commorily horizontal, ot flightly in- 
clined; and, of all calcarious fubftances, the 
beds Bf chalk preferve their horizontal pofition 
moft exa€tly. As chalk is only the duft of de- 
cayed calcarious bodies, it has been depofited 
by waters whofe moveinents were tianquil, and 
their ofcillations regular; whilft the matters 
which were only broken into large maffes, have 
been tranfported by currents; and depofited by 
the removal of the waters; which is the reafon 
why their ftrata are not fo perfectly horizontal 
as thofe of chalk. The high coafts of Norman- 
dy are compofed of horizontal ftrata of chal Ik fo 
regularly perpendicular, that, at a diftance, they 
have the appearance of fortified walls. _Be- 
tween the ftrata of chalk there are fmall beds of 
black flint, which give rife to the black veins in 
white marble. 
_ Befide the calcatious fhé!ls, the ftrata of which 
are flightly inclined, and whofe pofition has ne- 
ver been changed, there are many othets which 
have been deranged. by different accidents, and 
which are all much inclined, Of thefe there 
are many examples in various parts of the Py- 
‘renneés, fome of which are inclined forty-five, 
. Sy; and even fixty degrees below the horizon- 
| | E3 tal 
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taf line. thé dretmianté feeh? to shale ana 
great changes “have Been" produced Sin thefe 


mountains by the finking of fubtethinéons cad 


P ! {à 
{HOT OT ta 69110 fi 


verhs Ayia i had! + OPEN fipported’ ther. ahh 5 


À ; . À 4 ) 
Jai ts Mie Bs mA het - : ETAT 


opi ine Pei of. Monnaie: an 


Tir CHAT SOL Ve Sew "ar 


£ sdendauied to explain, Volo. p:'247. how 
the peaks of mountains had'beeit deprived ofthe 
vitriBable fands with -whith: they had been orid 
cinally “invefted ; and my explanation’ efrs “in 
this cut tered only, that f attributed the Grft 
formation of the rocks which form the nuclei 
of thefe peaks to the intervention’ ‘Of water, in+ 
ftead of afcribing it to the action of fre! ‘Thefe 
peaks ‘or horns of thountains ‘ate nothing: bat 
prolongations of the interior rock of the globe, 


which were environed with ‘great quantities “of . 


fcoriae and duit of glafs. Thefe loofe materials 
muft have been ‘carried down by the movement 
of the fa, when it made its retreat. 1 After 
wards, the rains and torrents of water: would 
fooh deprive the maffes of pure rock-of all their 


coverings, and make them completely :bare, 


as bee! are at prefent. : ['may remark, in gene- 


al, that no snide change falls to be made in my 


ites of the earth than the following fact, 
| that 


+ =. 
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that the firft mountains derived their origin from 
the primitive fire, and not from the intervention 
of water, as I had conjectured; becaufe | had 
then»béen indutedto. believe; by the authority 
of Woodward and fome other naturalifts, that 
fhells were found on the tops of all mountains. 
But, from more recent obfervations, it appears, 
that there are no fhells on the higheft fummits, 
nor above two thoufand fathoms above the level 
of the. fea. Hence the waters have never fur- 
mounted thofe high fummits, or at, leaft have 
remained but a fhort time upon them; fo that 
they have formed only the hills and the calcari- 
ous mountains, which never rife | to the he ght 
of t two thoufand fathoms. 


92, OF RIVERS. 


ADDITIONS tothe article, Of Rivers, 
VOLE Dal. 


I. 


Additional Obfervations on the Theory of run- 
ig Waters. 


P AGE 266. Concerning the theory of running 
waters, | have to add a new obfervation 
which I made fince I eftablifhed mills, by 
which the different celerities of water may be 
pretty accurately afcertained. Thefe mills are 
compofed of nine wheels, fome of which are 
tmpelled by a fall of water of two or three feet, 
and others by a fall of five or fix feet high: I 
was at firft furprifed to find, that all the 
wheels turned more quickly in the night than 
in the day, and that the difference was great- 
er in proportion to the height and breadth 
of the column of water. For example, if the 
water falls fix feet, the wheel will turn a 
tenth, and fometimes a ninth quicker in the 
night than in the day ; and, if the fall is lefs 
high, the difference of celerity will likewife be 
lefs ; but it is always fo fenfible as to be eafily 

recog~ 


recognifed. I afcertained this fa@& by placing 
white marks upon the wheels, and reckoning 
. the number of revolutions in equal times, both 
during the day and the night ; and I uniformly 
found, by a great number of obfervations, that 
the time when the wheels moved with the greats 
eft celerity was the coldeft hour of the night, 
and that they moved floweft when the heat of 
, the day was greateft. In the fame manner, I 
afterwards found, that the celerity of all the 
wheels is greater in winter than in fummer. 
_ Thefe facts, which have efcaped the obfervation — 
of philofophers, are of importance in praétice. 
‘The theory of them is extremely fimple: This 
augmentation of celerity depends folely on the 
denfity of the water, which is increafed by cold 
and diminifhed by heat: And, as the fame vo- 
lume of water only can pafs by the trough, this _ 
volume, which is denfer in winter and during | 
the night, than in fummer or in the day, acts 
‘with more force on the wheel, and, of courfe, 
communicates to it a greater quantity of motion. 
Thus, caeterts paribus, there will be lefs lofs of 
water, if we ftop the machines during the heat 
of the day, and work them during the night. By 
obferving this method in my forges, its influ- 
ence in the procefs of making iron amounted to 
one twelfth part. 
Another obfervation merits attention : Of two 
wheels, the one nearer the canal than the other, 
| but 
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-but perfeQly equal.in jevery,other refpecty-and 
both moved, by an equal quanuty, of | water, | the 
wheel neareft the canal moves quicker, se the. 
one more remote,. and to which the water can- 
not: arrive till after it has run over a certain 
fpace in the particular runner that terminates. in 
this: wheel. It is well known, that. the fridion 
‘ofrwater on the fides.of| a canal, diminifhes: its 
celeritys.. But this circumflance, is not fufficient 
tojaccount for the confiderable:difference in the 
motion of thefe two, wheels. It is owing, in, the 
jrft place, to the water in, this,;canal not being 
preffed laterally,-as it is, when it enters bythe 
trotigh of. thecanal, and toits ftriking immediately 
the ladles of the wheel. : Secondly, This i inequa- 
lity of motion, depending on the diftance of the 
wheels fromthe canal, is likewife.owing tothe 
“water, which pafles through a trough, not being a 
column of equal dimenfions with the trough ; for 
the water, inits paffage, forms an irregular cone, 
which is deprefled on the fides in; proportion) to 
the breadth of the volume of water in the canal. 
Tf the ladles of the wheel are very near the trough, 
the water aéts very near as high as the aperture 
of the trough : But, if the wheel is.more diftant 
from the canal, the water finks in the runner, and 
firikes not the ladles of the wheel, at the fame 
height, nor with equal celerity,, as. in the firft 
cafe. The union of:thefe two caufes produces 
11 WAS DRO oi: . that 
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“ON this fee | re are two : opinions, and 
bot Of them are “partly true. Halley‘ attributes 
the fi ittiels of the fea folely to the falts of the 
anh carried down Hag the riVETS ; k and | even qe 
covered By the pue Bt faltnefs in the waters 
of the ocean: Leibnitz, on the contrary, be- 
lieves, that the globe having been liquified by 
fire, the falts and’ other empyreumatic {übs 
ftances produced with the aqueous vapours a falt 
lixivium, and, confequently, that the fea received. 
its faltnefs from the beginning., The opinions 
of thefe two great philofophers, though oppofite, 
fhould be united, and may even coincide with my 
own. It.is extremely probable, that, at the begin- 
ning, the action of fire combined with that of wa- 
ter diflolved all the faline fubftances onthe furface 
of the earth ; and, of courfe, that the firft de- 
gree of faltnefs in-the fea proceeded, from the 
caufe afigned by Leibnitz ; but this prevents not 


the fecond caufe afligned by Halley from having 
| confiderable 
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confiderable influence upon the aétual degree of 
faltnefs in the fea, which muft always augment, 
becaufe the rivers inceflantly carry down great 
quantities of fixed falts, which cannot be ab- 

{tracted by evaporation. They remain, therefore, 
mixed with the general mafs of waters, which 

are, in general, more falt in proportion to their 

diftance from the mouths of rivers, and where 

the heat of the climate produces the greateft e= 

vaporation, ‘That the fecond caufe ads more 

powerfully than perhaps the firft, is proved by 

this circumftance, that all lakes from which rivers 

iffue are not falt, but almoft all thofe which re- 

ceive rivers and difcharge none, are impregnated 
with falt. The Cafpian Sea, Lake Aral, the Dead 

Sea, &c. owe their faltnefs folely to the falts 

tranfported thither by the rivers, and which can- 

not be carried off by evaporation. 


II, 
Of perpendicular Cataracts. 


IN p. 279. I remarked; that the cataract of 
Niagara in Canada was the moft famous, and 
that it fell from a perpendicular height of 156 
feet. Ihave fince been informed *, that there 
is a cataract in Europe, which falls from a 

height 


* Note communicated to M. de Buffon by M. Frefnoye. 
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height of 300 feet. It is that of Term, a {mall 
village on the road from Rome to Bologna. It 
is formed by the river Velino, which derives _ 
its fource from the mountains of Abbruzzo. Af- 
ter pafling by Rzette, a village on the frontier 
of the kingdom of Naples, it falls into the Lac 
de Luco, which feems to be fupplied by abun- 
dant fources ; for the river runs out of it with 
more force than it enters, and proceeds to the 
foot of the mountain del Marmore, from which 
| it is precipitated by a fall of 300 feet. It is re- 
ceived by a kind of abyfs, from which it efcapes 
with great tumultuoufnefs. The celerity of its 
fall breaks the water with fuch force againft 
the rocks and the bottom of the abyfs, that a 
humid vapour arifes, in which many rainbows 
of various fizes are formed by the rays of the 
fun; and, when the fouth wind blows, and 
drives this mift againft the mountain, inftead of 
feveral {mall rainbows, the whole cafcade is 
crowned with a very lagre one. 
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Atlantic, and appears to be bounded by 
two tah afte isd et aise; which correfpond» as 
far as the Equator. The firft chain is compofed 
of the mountains of California, of New Mexi- 
co, of thie Ithinus of Panama, of the Cordeliers, 
of Peru! of Chili} Bec. Thé other éhniniretu tés 
three: ‘Kamtfhatka, Yeflo, ‘and ‘Japan, and 
extends as far as the Barron iflands, and even the 
New Philippines. The direction of thefe chains 
of mountains, which appear to be the ancient 
limits of the Pacific Ocean, is precifely from 
north to fouth; fo that the Old Continent was 
bounded on the eaft by one of thefe chains 
of mountains, and the New Continent by the 
other. Their feparation happened at the period 
when the waters, proceeding from the fouth 


pole, began to run betweeen thefe two chains : 


of 
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of mountains, which feent to-unite,’ or at leaft 
to make a very near approach to each other to~ 
wards the northern regions» This is not the on- 
ly indication of. the ancientounion of the: ‘two 
continents on the north. This continuity of 
the two continents between Kamtfchatka and the 

molt weftern lands of America, feems now to 
be proved by the new difcoveries of navigators, 
_whohave found, under the fame parallel of lati- 
tude,’a gréat number of iflands lying fo near each 
othet} as to leave only fmall intervals of fea bé : 
tween the eaftvof Afia and the weft of Mt 
Raat the Polar ‘Cir baad | 


I. 


of Ange Currents in fome parts a the Ocean, 
aPtohs Lôp.:313. 


# 


1 HAp too generally and two HéGEget affert- 
ed, that, in no part of the fea, a fuperior and in- 
ferior current aré to be found: | 

my have fince received information, which feems 
to prove, that this effect actually exifts, and can 
even be demonftrated, in certain parts of the 
fea. On this fubje@t, M. Deflandes, an able na- 
vigator, obligingly communicated to me the 
following accurate remarks, in two letters, the 
one 
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one dated December 6. 1770: and the other No- | 
veinber 5. 1773. 

‘In your Z, heory of the Earth, Art. XI. Of 
© Seas and Lakes, you fay, that a double current 
‘has been aliedged to run through the firaits of 
* Gibraltar ; but that thofe who Support this opi- 

‘mon have been deceived by the regorging of the 
* water near the fhores, which often produces a 
“ motion oppofite to that of the principal current. 

* After reading this paflage, I determined to 
“tran{fmit you my obfervations on the fubje. 

* Two months after my departure from 
‘France, I reconnoitered the land between 
‘Capes Gonfalvas and Saint Catharine. The 
_ © force of the currents, the diretion of which is 
* to the north north-weft, correfponding exa&ly 
*‘ with the fituation of the lands, obliged me to 
* caft anchor. The general winds of this region. 
* blow from the fouth fouth-eaft, fouth fouth- 
‘weit, and fouth-weft. 1 fpent two months 
‘and a half in making fruitlefs attempts to : 
‘ change my fituation, and to reach the coaft of 
‘ Loango, where I had fome bufinefs to tranfa@. 
‘ During this time, I remarked, that the fea de- 
‘ fcended in the above res from half a 
“league to a league in the hour, and that, at 

‘certain depths, the currents afcended he | 

‘with the fame rapidity as they defcended ax 
$ bove. | 
| 4} 
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» * Tafcertained the depth of thefe oppofite curs 
* rents in the following manner, Being moor- 
‘ed in eight fathoms water, and the fea ex- 
‘tremely clear, I fixed a lead of thirty pounds 
‘weight to the end of a line. At about two fa- 
“thoms from the lead, I tied a table napkin to 
‘the line by one of its corners, and allowed the 
“lead to fink in the water. ‘As foon as the table 
“napkin entered, it took the direction of the 
se current. Continuing to obferve it, 1) made 

‘it defcend. Whenever. I perceived that the 

‘current difcontinued, I ftopped. It then float- 

“ed indifferently around the'line. In this place, 
‘therefore, the run was interrupted)’ L)then 
dunk the table napkin about a foot lower; 

‘and it affumed an oppofite diretion. By 
* marking the line at the furface of the water, 
*I found that the table napkin was at the:depth 
‘of three fathoms; from which I concluded, af 
ter different examinations, that, of eight fa- 

* thoms water, three ran north north-weft, and 
‘five ran in the contrary direétion of fouth 


_ © fouth-eaft. 


* The fame day, I fépéntét the experiment 
“in fifty fathoms water, being then diftant from 

* the land fix or feven leagues. I was furprifed 
‘to find that the upper current was deeper in 
‘ proportion to the depth of the bottom... Of 
“fifty fathoms water, I reckoned that from 
* twelve to fifteen ran in the firft direGtion. This 
Vor, xX" Pe Bike  phae- 
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_“ phaenomenon Wid not take place during: the 
“whole two months and a half that 1 remained» 
‘ on this coaft, but nearly ome month only, and 
at différent times ; during thefe, interruptions 
the whole water ran into the gulf of Gainey. 
“This oppofition of currents fuggefted the 
idea of a machine, which, being funk as 
far as the inferior current, and prefenting a | 
great furface, might force my veflel againft 
the fuperior current, 1 made the experiment 
in miniature upon a boat; and | proceed- 
ed fo far as to produce an equilibrium be- 
tween the force of the fuperior current, join- 
ed to that of the wind, upon the boat, and 
the force of the inferior current upon the ma- 
chine. I had not an opportunity of making © 
trials on a larger fcale. What I have related, 
Sir, is a truth which may be confirmed by e- 
very navigator who has vifited thefe climates.’ 
€ J imagine that the winds, as well as the ri- 
vers, which difcharge themfelves mto the fea 
along this coaft, and carry great quantities of 
earth into the gulf of Guiney, are the princi- 
pal catifes of thefe effects. Befides, the bottom 
of this gulf, which, by its declivity, obliges the 
tide to run retrograde whenever it arrives at à 
‘certain level, and:is inceflantly prefled by frefh 
“quantities, while the wind acts in a contrary 
‘ direction upon the furface, and conitrains part 
‘ of the water to obferve its ordinary courfe. 
‘This feems to be the more probable, becaufe 
| ‘the 
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* the fea enters from all quarters into this gulf, 
‘and iflues only by revolutions which feldom 
‘happen. The moon has no apparent effect ; 
* for the fame thing takes place during all its 
* phafes: | | 
* I had occafion to be ftill farther convinced 
‘that the preflure of the water, when it comes 
* to its level, joined to the inclination of the bot~ 
‘tom, are the fole caufes of this phaenomenon. 
‘ L found, that thefe currents éxift only in pro- 
‘ portion to the fmaller or greater declivity of 
* the fhores ; and I have every reafon to believe, 
* that they are not perceived beyond twelve or 
‘ fifteen leagues from land, which is the great- 
© eft diftance along the coaft of Angola, where 
* we can be certain of finding the bottom... .. 
* The following circumftances feem to prove; 
‘ that fimilar changes in the currents take place 
‘in the open fea, I made one of my experi- 
‘ments at a mean depth, namely thirty-five fa- 
‘thoms. I found, at the depth of fix or feven 
‘fathoms, that the courfe of the water tan 
‘ north north-weft. On finking two or three 
‘fathoms more, my line ftretched to the wet 
‘north-weft. At three or four fathoms deeper, | 
‘the courfe was weft fouth-weft, then fouth- 
‘welt, and fouth. Laftly, at twenty-five and 
‘twenty-fix fathoms, the courfe was fouth 
* fouth-eaft, and towards the bottom jt was 
“ fouth-eaft and eaft fouth-eaft. From thefe 
* experiments I drew the foilowing conciufions : 
Ba | * That 
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“That I might compare the:ocean between A- 
“:frica and America to a great river,’ the courfe 
‘of which is almoft conftantly directed to the 
‘ north-weft ; that, as it runs along, it carries 
‘down fand and mud, which it depofits on its 
‘ banks. »Thefe banks are, of courfe, heighten- 
“ed, and neceflarily raife the level of the water, 
“and oblige it to run retrograde in proportion 
“to the declivity of the fhore. But, as the wa- 
‘ter is direGted by a primitive impulfe, it can- 
‘ not return in a ftraight line: Obeying the o- 
“riginal movement, and yielding reluctantly to 
‘the laf obftacle, it muft neceflarily defcribe a 
“curve of greater or fimaller extent, till it meets 
“the middle current with which it may partly 
“unite, or which may ferve it as a fulcrum, and 
Wig it a direction contrary to that impreffed 
“onit by the bottom. As the mafs of water is 
‘in perpetual motion, the water towards the 

* bottom, being nearer the caufe and more pref- 
ied, Hu always undergo the firft changes, 
“and run in a dire@tion contrary to the faperior 
“current, while the fame caufe reaches not dif- 
“ferent heights. Thefe, Sir, are my ideas. 
©T have frequently taken advantage of thefe in- 
© ferior currents ; by finking a machine to dif- | 
“ ferent depths, according to the number of fa- 
*thoms water [ happened to be in, I was en- 
‘abled to fail againft the upper current. I 
, ‘found, that, in calm water, and with a furface 
RAR ‘ three 
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‘three times larger than that part of the prow 
* which is below the water, we could run from 
*a third to half a league in the hour. Of ‘this 
“fact Iwas afcertained by my latitude, by boats 
* which I anchored, and from which I found 
“myfelf at a great diftance an hour afterward ; 
“and, laftly, by the diftance of certain points a- 
‘long the coafts.’ | 
Thefe obfervations of M. Deflandes feem to 
be decifive, and I accede to them with pleafure. 
cannot fuficiently thank him for demonftra- 
ting not only that my ideas on this fubje& were, 
in general, juft, but that, in particular circum- 
flances, they were liable to exceptions. It is | 
not lefs certain,. however, that the ocean forced 
open the ftrait of Gibraltar, and, confequently, 
that the Mediterranean fea received a great aug- 
‘mentation by this irruption. I refted this Opi- 
nion not only on the current of the ocean into 
the Mediterranean, but on ‘he fituation of the . 
land and the correfpondence of the ftrata on the. 
oppofite coafts, which has often been remarked 
by intelligent navigators. ‘ The irruption which 
‘ formed the Mediterranean is evident, as well 
‘as that of the Black Sea by the ftrait of the 
* Dardanelles, where the current is always vio- 
‘lent, and the correfpondence of the angles of 
"the two coafts ftrongly marked, as well asthe 
‘ fimilarity of the ftrata, which are precifely the 
“fame on the oppofite fides *,’ 
NA Befides, 


* Part of a letter written to M, dé Baffon in i472... À 
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Befides, the idea of M. Deflandes, who con- © 
fiders the fea between Africa and America as a. 
great river, the courfe of which is toward the 
north-welt, agrees perfed@ly with what I ad- 
vanced concerning the water’s running in great- 
er quantity from the fouth than from the north 


pole, 


Ill. 
Of the Northern Parts of the Atlantic Ocean. 


_ ON viewing the iflands and gulfs, which are 
very numerous round Greenland, it is difficult, 
as navigators remark, not to fufpeét that ‘the 
fea falls back from the Poles towards the Equa- 
tor. What favours this conjecture, the tide ri-. 
fes eighteen feet at Cape des Etats, and only 
eight feet in the bay of Difko, 2, €, at ten de= 
erees of higher latitude *. | 

This obfervation, joined to that of the pre- 
ceding article, feems {till farther to confirm the 
movement of the waters of the ocean from the 
fouthern to the northern regions, where they 
are forced, by the refiftance of the lands, to re- 
gorge or flow back toward the fouth. 

In Hudfon’s bay, veflels have to preferve 
themfelves from mountains of ice, which are 


faid 


% Hilt, gen. des voyages, tom. 19. pe 2- 
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{aid to be from fifteen to eighteen hundred feet 
thick, and which, being formed by a fuccef- 
fon of long winters, in {mall gulfs perpetually 
filled with fnow, have been detached by the 
north-wef winds, er by fome other powerful 
caufe, 
The north-weft wind, which prevails perpe- 
tually during winter, and often in fummer, 
excites, in the fame bay, dreadful tempefts. 
Thefe are {till more to be apprehended, becaufe 
fhoals are here very frequent, In the countries 
which bound this bay, the fun never rifes nor 
fets without a great cone of light. When this 
phaenomenon difappears, it is fucceeded by the 
aurora borealis. Here the heavens are feldom 
ferene. In fpring and autumn the air is gene- 
- rally replete with thick fogs; and, during win- 
ter, with an infinity of fmall threads of ice, 
which are vifible to the eye. ‘Though the fum- 
mer heats are confiderable during two months 

jor fix weeks, thunder and lightning are rare *. 
The fea along the coafts of Norway, which 
are bordered with rocks, is commonly from a 
hundred to four hundred fathoms-deep, and the 
water is lefs falt than in warmer climates. The 
number of oily fifhes with which this fea is fill- 
ed, renders it fo fat that it is almoft inflamma- 
ble, 


* if. Philof, et politique, tom. 6. p. 308. 500. 
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ble. The tide is here inconfiderable, the FIBRES 
eft not rifing above eight feet *. 

= Some obfervations have lately been made up- 
on the temperature of the land and water in 
the climates adjacent to the north Pole. 

“In Greenland, thé cold begins with the new 
‘year, and Biebindé fo. piercing in the months 
‘of February and March, that the ftones fplit, 
‘and the fea fmokes like a furnace, efpecially in 
‘the bays, In the midft of this thick fog, 

“however, the froft is not fo intenfe, as when 
* the fky is unclouded; for, when we pafs from 
‘ the land to that Fobiry atmofphere which co- 
vers the furface and margins of the waters, 
‘we feel a milder air, though our hair and 
‘clothes are ftiffened with hoar-froft. This fog 
* produces more chilblains than a dry cold; and, 
when it pafles from the fea to a colder atmof- 
* phere, it inftantly freezes, is difperfed through 
‘the horizon by the wind, and produces a cold 
‘ fo intenfe that no perfon can go into the open 
‘air, without running the hazard of having his 
‘hands and feet entirely frozen. It is in this 
‘ feafon, that we fee the water freeze on the fire 
“before it boils. It is then that the winter 
* paves a road of ice between ‘iflands, and in the 
‘ bays and ftraits. 

* Autumn is the fineft feafon in eae 

| * But 
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5 But its duration is fhort, and frequently inter-. 
é rupted by cold frofty nights. . It is, alfo about 
‘this time, that,: in an atmofphere darkened 
‘ with vapours, we fee fogs which freeze and 
* form a tiflue on the fea fimilar to cobwebs; 
* and, in the fields, the air isimpregnated with lu- 
* cid atoms, or fharp icicles like {mall needles. 
‘It has often been remarked, that the feafons 
‘in Greenland aflume a temperature oppofite to 
‘that which prevails in the reft of Europe. 
* When the winter is rigorous in the temperate 
* climates, it is mild in Greenland, and very 
* fevere in this northern region, when it 1s mo- 
‘ derate in our countries, At the end of the 
‘ year 1739, the winter was fo mild in the bay 
* of Difko, that the gueefe, in the month of Ja- 
* nuary, pafled from the temperate to the fro- 
‘zen zone in queft of warmer air; and that, in 
* 1740, no ice was feen at Difko in the month 
‘of March; while, in Europe, the ice prevail- 
‘ted, bots HONOR: from O&tober to 
May... | 
In winter 1763, GIE was en cold 
‘over all Europe, the cold was fo little felt in 
* Greenland, that fome fummers have been lefs 
smild 
We are affured bs voyagers, that, in the feas 
adjacent to Greenland, there are very ‘high moun- 
tains of floating ice, and others which refemble 
rafts 


æ 


* Hilt. gen. des voyages, tom. 19. p. 20. &c. 


90 OFSEAS AND LAKES. 


rafts of two hundred fathoms in length, by fix- 
ty or eighty in breadth, But thefe boards of ices 
which form immenfe plains upon the fea, are 
feldom above nine or twelve fect thick. They » 
feem to be formed immediately on the furface 
when the cold is greateft.. But the floating and 
very high mafles come from the land, 2. ¢. from 
the environs of mountains: and coafts, from 
which they have been detached and carried 
down to the fea by the rivers. Thefe maffes of © 
ice bring along with them great quantities of 
wood, which are afterwards thrown by the fea. 
upon the eaftern coafts of Greenland. This 
wood, it appears, neither comes from Labrador 
nor Norway; becauie the north-eaft winds, 
which are very violent in thefe countries, would . 
pufh back the trees, and the currents which run 
to the fouth of Davis’s ftrait, and Hudfon’s bay, 
would ftop all that might come from America 
to the coafts of Greenland. %, 

The fea begins to carry boards of ice to Spitz. | 
bergen in the months of April and May. A 
great number come from Davis's ftrait, part of 
them from Nova Zembla, and the greateft num- 
ber from the eaft soak? of Greenland, being 
tranfported from eaft to weft according to the 
general movement of the ocean. 

The following facts and notices are to be 
found in the voyage of Captain Phipps. ‘ The 
‘idea of a paflage to the Eaft Indies by the 

: North 
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* North Pole was fuggefted as early as the year 
“1527, by Robert Thorne, merchant of Brif- 
“tol. .... No voyage, however, appears to 
have been undertaken to explore the circumpo- 
lar feas, till the year 1607, when ‘ Henry Hud- 
‘ fon was fet forth, at the charge of certain wor- 
 fhipful merchants of London, to difcover a paf- 
‘fage by the North Pole to Japan and China. 
‘ .. And this I can aflure at this prefent, that 
‘ between feventy-eight degrees and a half, and 
f eighty-two degrees, by this way there is no 
‘ paflage. . bre | 
‘In 1609, a voyage was fet forth by the 
“ Right Worfhipful Sir Thomas Smith to the 
‘fouth part of Spitzbergen; and, when near 
«Foreland, he fent his mate afhore; and fpeak- 
ing of the account he gave at his return, fays, 
‘ Moreover, I was certified that all the ponds 
¢ and lakes were unfrozen, they being frefh wa- 
 #ter; which putteth me in hope of a mild fum- 
4 mer here, after fo fharp a beginning as I have 
*had; and my opinion is fuch, and 1 affure 
©myfelf it is fo, that a paflage may be as foon 
¢ attained this way by the Pole, as any unknown 
‘way whatfoever, by reafon the fun doth give 
a great heat in this climate, and the ice (I ' 
¢ mean that freezeth here) is nothing fo huge as 
_# TI have feen in feventy-three degrees.... Se- 
veral other voyagers have attempted to difco- 
yer this paflage, but without fuccefs.’ 


: 
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On the fifth of July, Captain Phipps faw great 
quantities of floating ice about the 79° 34 of la- 
ütude. The weather was foggy. The next 
day he continued his courfe as far as the 79° 59 
39° between Spitzbergen and the ice. On the 
7th, he proceeded through the floating mafles of 
ice in queft of an open paflage to the north 
by which he might gain an open fea. But the ice 
to the north-north-weft formed one continued 
mafs ; and at 80° 36’ the fea was entirely frozen; 
_fo that all'the attempts of Captain Phipps to 
difcover a paflage proved abortive.’ ‘ On the 
‘sath of September; Dr Irvine tried the tem- 
* perature of the fea in a ftate of great agitation, 
‘and found it confiderably warmer than that of 
‘the atmofphere. This obfervation is the more 
‘ interefting, as it agrees with a paflage in Plu- 
¢ tarch’s Natural Queftions, not (I believe) before 
‘ taken notice of, or confirmed by -experiment, 
‘in which he remarks; “that the fea becomes 
‘ warmer by being agitated in waves. ... Thefe 
“ gales are as common in the {pring as in the au-_ 
‘tumn; there is every reafon to fuppofe, there- 
* fore, that at an early feafon we fhould have met 
< with the fame bad weather in going out as we 
¢ did on our return,’ And, as Captain Phipps de- 
parted from England in the end of May, he 
certainly took the feafon molt favourable to his 
expedition... . * There was alfo moft probabili- — 
* ty, if ever navigation fhould be practicable to the 

ae 
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« Pole, of finding the fea open to the northward 
-* after the folftice; the fun having then exerted 
¢ the full influence of his rays, though there was 
‘enough of the fummer ftill remaining for the 
‘ purpofe of exploring the feas to the northward 
‘and weftward of Spitzbergen : 
_ Lagree entirely withthis able navigator; Hid 
I fufpe& that the expedition to the Pole cannot 
be renewed with fuccefs, and that we can never 
reach beyond the 82d or 83d degree. We are 
affured that a veflel from Whitby, in the year 
1774, penetrated as far as the 8oth degree, with- 
out feeing ice fufficient to prevent failing fill | 
farther. A Captain Robinfon is likewife quo- 
ted, from whofe journal it appears that, in 
1773, he arrived at the 81° eres Era a 
Dutch fhip of war, fent to prote& the whale- 
fithers, is faid to have advanced, about fifty 
years ago, as far as the 88th degree. Dr Camp- 
bell, it is added, received this intelligence from 
a Dr Dalle, who was in the veffel, and prac- 
tifed phyfic in London in the year 1745 *. This 
is probably the fame navigator whom I formerly 
quoted under the name of Captain Mouton. 
But I am extremely fufpicious of the fat; and 
I am perfuaded, that we fhall in vain at- 
tempt to reach beyond the &2d or 83d degree, 
and that, if a paflage by the north is pradticable, 
it can only be by the way of RUES s bay. : 
MION 
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Onithis fubje&t, the following paflage of the 
learned and i ingenious author of the hiftory of 
the Two Indies merits attention, * Hudfon’s bay 

“ always has been, and is ftill looked upon as the 
* neareft road Fous Europe to the Faft Indies, 
‘and to the richeft parts of Afia. 
‘ Cabot was the firft who entertained an idea 
of a north-weft paflage to the South-feas ; but 
* his difcoveries ended at Newfoundland, : After 
‘ him followed a crowd of Englifh navigators, 
* many of whom had the honour of giving their _ 
‘ names to favage coafts which no mortal had e= 
‘ ver vifited before. Thefe bold and memora- 
“ble expeditions were more ftriking than really 
‘ufeful. The moft fortunate of them did not 
‘ furnifh a fingle idea relative to the object of 
* purfuit. The Dutch, lefs frequent in their at- 
“tempts, and who purfued them with lefs ar+ 
‘dour, were of courfe not more fuccefsful, and 
‘ the whole began to be treated as a chinyera) 
‘ when the difcovery of Hudfon’s bay rekindled 
* all the hopes that were nearly extinguifhed. 

* From this time the attempts were renewed 
‘ with frefh ardour. Thofe that had been made 
‘ before in vain by the mother-country, whofe 

‘attention was engrofled by her own intefline 
‘ commotions, were purfued by New England, 
‘ whofe fituation was favourable to the enter- 
‘prife. Still, however, for fome time there 
‘ weré more voyages undertaken than difcove- 
‘ ries 
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“ries made. The nation was a long time kept 
‘in fufpenfe by the contradictory accounts recei- 
‘ved from the adventurers. While fome main- 
“tained the poffibility, fome the probability, 
‘ and others afferted the certainty of the paflage; 
© the accounts they gave, inftead of clearing up 
‘ the point, involved it in ftill greater darknefs. 
‘ Indeed, thefe accounts are fo full of obfcurity 
‘and confufion, they are filent upon fo many 
‘important circumftances, and they difplay fuch 
‘ vifible marks of ignorance and want of. vera- 
‘city, that, however impatient we may be of de- 
‘ termining the queftion, it is impoffible to build 
* any thing like a folid. judgment upon teftimo- 
“nies fo fufpicious. At length, the famous 
‘ expedition of 1746 threw fome kind of light 
* upon a point which had remained enveloped in 
“darknefs for two centuries paft. But upon 
‘ what grounds have the later navigators enter- 
* taimed better hopes ? What are the experiments 
on which they found their conjectures ? 

‘ Let us proceed to give an account of their 
* arguments! There are three fats in natural 
“hiftory, which henceforward muft be taken 
‘for granted. The firft is, that the tides come 
‘ from the ocean, and that they extend more 
“or lefs into the other feas, in proportion as. 
“their channels communicate with the great 
© refervoir by larger or fmaller openings ; from 
* whence it follows that this periodical motion 
18 
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* 1s fcarcely perceptible in the Mediterranean, in 
‘ the Baltic, and other gulfs of the fame nature. 
‘A fecond matter of fact is, that the tides are 
“much later'and much weaker in places more 
‘remote from the ocean, than in thofe which 
“are nearer to it. The third fa is, that vio- 
“lent winds, which blow in a dire€tion with thé 
‘tides, make them rife above their ordinary 
* boundaries, and that thofe which blow in a 
“ contrary direCtion*retard their motion, at the 
‘fame time that they diminith their fwell. 

* From thefe principles, it is moft certain that, 
‘if Hudfon’s bay were no more than a gulf in- 
“’clofed between two continents, and had no 
“ communication but with the Atlantic, the tides 
“init would be very inconfiderable ; they would 
‘be weaker in proportion as they were further 
removed from the fource, and would be lefs 
* ftrong wherever they ran in a contrary direc- 
‘tion to the wind. But it is proved by obfer- 
‘ vations made with the greateft {kill and preci- 
< fon, that the tides are very high throughout 
“the whole bay. It is certain that they are 
“higher towards the bottom of the bay than e- 
“ven in the ftrait itfelf, or at leaft in the neigh- 
‘bourhood of it. It is proved that even this 
* height.increafes whenever the wind blows from 
‘a corner oppofite to the ftrait; it is, there- 
‘fore, certain, that Hudfon’s bay has a com- 

| * munication 
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‘ munication with the oceans befidé that which 
* has been already found out. 
‘Thofe who have endeavoured to explain. 
‘ thefe very ftriking fads, by fuppofing a com- 
“munication of Hudfon’s with Baffin’s bay; or 
‘with Davis’s ftraits, are evidently miftaken, 
* They would not feruple to reject this opinion, 
: for which indeed there is no real foundation; 
wes they only confidered that the tides are much 
“lower in Davis’s ftraits, and in Baffin’s bays 
* than in Hudfon’s. 
* But if the tides in Hudfon’s bay can come 
* neither from the Atlantic ocean; nor from a= 
“ny other northern fea, in which they are con- 
s ftantly much weaker, it follows that they muft 
* have their origin in the South Sea. And this 
‘is ftill further apparent from another leading 
fa, which is, that the higheft tides evet 
* obferved upon thefe coafts, are always occa- 
; fioned by the north-weft winds, which blow 
: direétly againit thé mouth of the ftrait. 
* Having thus determined, as much as the na- 
‘ture of the fubje& will permit, the exiftence 
* of this paffage fo long and fo vainly withed: for, 
‘the next point is to find out in what part of 
wine bay i itis to be expeéted. From confider- 
‘ing evety circumftance, wé are induced to 
‘think that the attempts, which Have been hi- 
“therto made without either choice or method, 
“ought to be direéted towards Welcome bay, on 
Vou, IX: « Gr Pe re 
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‘ the ‘weftern coat. . Firft, the bottom of;the fea 


‘is to be feen there at the dépth of about eleven 
fathom, | which is an evident fign that the wa- 
ter comes from fome ocean, as fuch a tran{pa- 


rency could. not exift in waters difcharged from 
rivers, or in melted fnow or rain. Secondly, 
the currents keep this place always free from 
ice, while all the reft of the bay is covered 


with it; and their violence cannot be account- 


ed for Loe by fuppofing them to come from 
fome weftern fea. Latily, the” whales, who 
towards the latier end of autumn always go in 
fearch of the warmeft climates, are found in 


great abundance in thefe parts towards the end 


of fummer, which would feem to indicate that 
there is an outlet for them from thence to the 
fouth feas, not to the northern Ocean (itu | 

‘It is probable that the paflage : 18 very | fhort. 
All the rivers that empty themfe! ves on the 
weftern coaft of Hudion’s bay are {mall and | 
flow, which feems to prove that they do not. 
come from any diftance; and that confequent- | 


ly the lands which feparate the two feas are of 


a fmall extent. This argument is ftrengthened 
by the height and regularity of the, tides. 
Wherever there is no other difference. between. 
the times of the ebb and flow, but that which 
is occafioned by. the retarded progreflion | of 
the moon in her return to the meridian, it is 


‘a certain fign that the ocean from whence 


‘ thofe » 


* 
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* thofe tides come is very neat. If the paflage 
“is fhort, and not very far to the north;.as e< 


“very thing feems to promife, we may alfo pre- 
“fume that it is not very difficult. The: rapidi= 
: ty of the currents obfervable in thefe latitudes, 
* which prevents any flakes of ice from continu- 
“ing there, cannot but give fome weight to this 
‘ conjecture,” 

I believe, with this excellent writer, that if 
a practicable paflage exifts, it muft be. at the 
bottom of Hudfon’s bay, jand that all attempts 
by Baffin’s bay will be fruitlefs, becaufe the cli- 

‘mate is too cold, and its coafts are always fro- - 
zen, efpecially towards the north. . But the ex- 
iftence of this paflage is rendered ftill more 
doubtful by the lands difcovered, in 1741, by 
Bering and Tchirikow, under the fame latitude 
with Hudfon’s bay ; for thefe lands feem to 
form a part of the great Continent of America, 
which appears to ftretch under the fame lati- 
tude as far as the Polar circle. Of courfe, the 
pallage into the fouth fea can only be found 
about the ssth degree of north latitude, — 


ye 
Of the Cafpian Sea, Vol. I. p. 37. 


TO what was advanced | in order to prové, 
G à that 
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that the Cafpian fea is only a lake, and never 
had any communication with the ocean, [ have 
to add the anfwers I received from the Acade- 
my of Peterfburg to fome queries I tranfmit- 
ted them concerning this fea. 

‘ Augufto 1748, Oober 5. &c. Cancellaria 
«Medthehiiae Scientiarum mandavit, ut Aftra- 
‘ chanenfis Gubernii Cancellaria refponderet 
“ad fequentia. 1. Suntne vortices in mari 
_©Cafpico necne! 2. Quae genera pifcium 
“illud inhabitant! Quomodo appellantur ! 
‘Et an marini tantum aut et fluviatiles ibidem 
‘reperiantur! 3. Qualia genera concharum! 
* Quae ee oftrearum et cancrorum occur- © 
ye Quae genera marinarum avium 

in He mari aut circa illud verfantur ! ad : 
ji Aftrachenfis Cancellaria d. 13. Mart. 
mith fe sg fequentibus refpondit. 

‘Ad 1. in mari Cafpico vortices occurunt — 

* nufquam ; hinc eft quod nec in mappis marinis 
‘extant, nec ab ullo officialium rei navalis vift 
‘ efle perhibentur. | 

‘ Ad 2. pifces Cafpium mare inhabitant ; A- 
“cipenferes, Sturioli, Gmel, Sirul cs 
‘ clavati, Bramae, Percae, Cyprini ventre acuto, 
‘ignoti alibi pifces, tincae, falmones, qui, 
“ut e mari fluvios intrare, ita et in mare e fluviis 
* remeare folent ; 

‘Ad 3. conchae in littoribus maris obviae 
© quidem funt, fed parvae, candidae, aut ex u- 

* ne 
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na parte rubrae. Cancri ad littora obfervantur 
* magnitudine fluviatilibus fimiles; oftreae autem 
“et capita Medufae vifa funt nufquam ; 

‘Ad 4. aves marinae quae circa mare Caf- 
* pium verfantur funt anferes vulgares et rubri, 
*pelicani, cygni, anates rubrae et nigricantes, 

‘aquilae, corvi aquatici, grues, plateae, ardeae 
‘ albae, cinereae, et nigricantes, ciconiae albae 
* gruibus fimiles, Karawaiki (igotum avis no- 
fmén) larorum variae fpecies, fturni nigri et 
“Jateribus albis inflar picarum, phyfiani, anferes 
“ parvi nigricantes, Tudaki (ignotum avis no- 
‘ men) albo colore praediti.’ 

Thefe facts, which are both tete and 
authentic, confirm my pofition, that the Caf- 
pian fea has no fubterraneous communication 
with the ocean. They prove farther, that this 
fea never formed a part of the ocean ; for it 
contains neither oyfters nor any other fea- 
fhells, but fuch fpecies only as are found in ri 
vers. We are, therefore, warranted to’ con- 
clude, that this fea is nothing but a great lake 
formed by the waters of rivers, fince we find 
in it the fame fifhes and the fame fhells which 
inhabit the rivers, and none of thofe which 
people the ocean, or the Mediterranean. 
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à Of th Salt Lakes of Aa 


IN ae country of the Ufan réal fo ia 
led becaufe they inhabit the banks of the river 
Uf, there are, M. Pallas remarks,’ lakes, ‘the 
waters of which were formerly frefh, and are | 
now falt. He makes the fame remark concern- 
ing alake near Miacs. 

One of the lakes moft famous for the quan- 
tity of falt extracted from it, is that near the 
banks of the river Ifel, called Sorat/chya, The 
falt of it, in general, is bitter, and employed by 
the phyficians as a good purgative, Two oun- — 
ces of this falt makes a very ftrong dofe. Near : 
Kurtenegfch, thefhoals are covered with a bit- 
ter falt, which rifes, like a field of fnow, to « 
the height of two inches. The lake Korjackof | 
furnifhes pur three hundred thoufand cu- « 
bic feet of falt * Lake Jennu, likewife pea | 
cs a great quantity. 

In the voyages performed under ite aufpices | 
of the Academy of Peterfburg, mention is made « 
of the falt lake of Jamufcha in Siberia. This — 
lake, which is nearly round, is only about nine 
leagues in circumference. Its margins are co- : 

| | vered 


* The cubic foot weighs thirty. five pounds each of fixteen : 
gunces. 
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vered with falt, and the bottom is clothed with 
cryftals of fal. The water is extremely’ falt ; 
and, when the fun fhines, it appears reddifh like 
the fky in a fine morning. The falt is as white. 
as fnow, and forms itfelf into cubic cryftals. 
The quantity of it is fo immenfe, that a num- 
-ber of veflels may, ina fhort time, be loaded 
with it ; and, after it has been removed, it is a- 
gain replaced in five or fix days. It is fuffi- 
cient to remark, that it fupplies the provinces 
of Tobolfki and Jenifeik, and that this lake 
eould fupply fifty provinces of fimilar extent. 
The commerce of this, as. well as of all other 
. falt, is refervedin the hands of the crown. This 
_ falt is exceedingly good. :[t furpaffes all others 
in whitenefs, and none is more proper for cu 
ring meat. In the fouth of Afia, there are 
likewife falt lakes, one near the Euphrates, and 
another in the neighbourhood ef Barra. There 
| are others, it is faid, near Haleb, and at Larne- 
cain the ifland of Cyprus. This laft borders 
| upon the fea. The falt valley of Barra, being 
at no great diftance from the Euphrates, might 
be worked, if its waters were made to run into 
this river, and if the earth was good: But at 
prefent this earth yields a good falt for the 
Kitchen, and even in fuch quantity that the 
Bengal veffels, when returning in ballaft, take: . 
ia loadings of this falt *, 3 
ADD 1- 
- * Defcript. de l’Arabie, par M. Niebuhr, p. 2, 
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ADDITIONS and annie fo the Article, 
Of Inequalities at the bottom of the Sea, 
and of Currents, , Vol. I. p. 351. 
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af the Nature and Quality ; the foil at the bot 
tom of the Sea, P- 357: 


~VAbbé Dicquemare, a learned natural | 
philofopher, has made fome obfervations | 
on this fubjeét, which feem to accord with what I 
have advanced in my Theory of the Earth. 
Converfations with pilates of all languages, the — 
perufal of charts and foundings both ancient — 
and modern, the-examination of fuch bodies 
as attach theta tives to the plummet, the infpec- 
tion of coats, banks, and of the ftrata which 
compofe the interior parts of the earth, to a. 
depth nearly equal tothe length of our com- 
mon plumb lines, fome refl fletions which are 
moft analogous ta this fubject arifing from 
phyiics, cofinography, and natural hiftory, 
have made me fufpe“, nay, have even convinced 
e, fays M. l Abbé Dicquemare, ‘ that, in fome 
‘ places, 
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places, there muft be two different bottoms, 
‘ the one often covering the other at intervals : 
‘The ancient and permanent, which may be 
‘ called the general bottom, and the other acci- 
* dental or particular. The firft, which ought to 
‘form the bafis of a general picture, is the foil 
© of the bafin that contains the fea. It is com- 
‘poled of the fame ftrata which we every 
* where find in the bowels of the earth, fuch as 
* marl, ftone, clay, fand, fhells, all difpofed ho- 
$ Belly, and of an equal thicknefs through 

“a great extent. . . Here, we finda bottom 

‘ of marl, there a bottom of clay, fand, or rock. 
# Laftly, the number of general bottoms difco- 

© verable by founding exceeds not fix or feven 
“fpecies. The moft extenfive and thickeft of | 
“thefe ftrata, being uncovered, or cut perpendi- 
| ‘eularly, form great fpaces in the fea, where 
we ought to recognife the general Boren’ in- 
& dependent of fuch foreign fubftances as 
may be depofited by currents or other caufes. 
There are other permanent bottoms which 
‘we have not hitherto mentioned: Thefe are 
‘thofe immenfe maffes of madrepores and 
S corals, which often cover a bottom of rock, 
‘ and thofe enormous and extended banks of 
*fhells, which a rapid multiplication, or other 
© caufes, have accumulated, and which occur in 
* different places, as it were in colonies. One 
‘ fpecies occupies a certain extent; the fucceed- 

it 


‘ing 


106 OF SEAS AND LAKES, 


‘ing {pace i is occupied by another {pecies, in : 
‘the fame manner as has been remarked with — 
‘ regard to foflil fhells, in a great part of Europe, | 
‘and perhaps. every where elfe. It is by ob- 
y fervations. on the interior parts . of | earth, 
‘and. on fuch places, as the fea leaves uncovered, 
: where we always fee particular fpecies reign= — 
‘ing over, dot diftriats, that .we have been | 
‘enabled to form fome idea’ of the prodigious’ 
‘number, of \individuals;, and. of the thicknefs 
© of the banks at the. DA of,the fea, of which: | 
‘we can only know.the furface by. our. » found 
* ings. : + , | 
. lie avr or ’ St atom ist À 
‘ compofed of immenfe numbers of the pric- 
* kles of the fea-archin ; of fragments of fhells, 
‘ fometimes corrupted ; of cruftaceous animals: 
‘ of madrepores ; of fea plants ; of pyrites ; sr ne 
* granites rounded by friGtion ; of pieces of mo- — 
‘ ther-of-pearl ; of mica ; perhaps of talc, to : 
‘which different names are given according 
“to their appearances ; of entire fhells, but in. 
‘“{mall quantity, and feemingly  difperfed. 
‘through no great extent ; of {mall flints, fome _ 
‘ cryftals, coloured ada) a light flime, &c, 
* All thefe bodies, diffeminated by the currents, 
‘ the agitation of the waters, and partly proceed- 
“ing from the rivers,from the finking of hills or 
* high beaches, and other accidental caufes, fel- 
* dom perfectly cover the general bottom, which: 


ape 
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¢ pears every inftant, when we found often in the 
$ fame regions. . . . I remarked, that, during 
‘neara century, a great part of the general 
‘ bottoms of the gulf of Gafcony and la Man- 

‘cha, have fuffered little or no change, which 
‘fupports my opinion concerning the two 
* bottoms *.’ ey 


Bhs 
of Currents in 1 the Ocean, Vol, I. fi 139 sui 


TO the enumeration st BE currents, we hall add 
- the famous current of Mofckoe, Mofche, or Male, 
on..the coaft of Norway, of which a learned’ 
swede has given the following defcription. 
* This current, which took its name from the 
‘rock of Mofchenficle, fituated betwen the two 
‘iflands of Tofode and Woeroen, extends four 
* miles from north to fouth. 
‘It is extremely rapid, efpecially between the 
* rock of Mofche and the point of Lofoede. But, 
‘in proportion as it approaches the two ifles of 
_‘ Woeroen and Roeft, its rapidity diminifhes. 
$ It finifhes its courfe from north to fouth in fix 
* hours, and from fouthto north in an equal 
Er time. 
| * This 
_® Journ. de phyf. par M. Abbé Rozier, Dec. 1775, p. 438. 


1088 OF SEAS AND LAKES, 


© This current is fo rapid, that it produces a. 
* number of {mall eddies, which the Norwegians _ 
“Call Gargamer. UE W : | | 

‘ Inftead of following the courfe of the tides, 
‘it obferves an oppofite direction. When the 
‘ waters of the ocean rife, they proceed from. 
*fouth to north, but the current then runs from. 
* north to fouth. When the fea retires, it goes 
* from north to fouth, but the current then runs. 
‘ from fouth to north, | 

“It is remarkable, that, both in going and re- 
‘ turning, it does not defcribe a ftraight line, like 
‘other currents found in fome ftraits, where the 
‘ waters of the fea rife and fall; but it moves in 
* a circular direction. 

* When the waters of the fea have rifen one 
“ half, thofe of the current run to the fouth fouth= 
* eaft. In proportion as the fea rifes, the current — 
* turns towards the fouth; from thence it turns 
* toward the fouth-weft, and from the fouth-weft | 
‘to the weft. SUN ARR 

* When the tide is full, the current goes to- 
‘ward the north-weft, and then toward the 
“north. About the middle of the reflux, the 
“current recommences its courfe, after having 
* been fufpended during fome feconds. 

* The principal phaenomenon is its return by 
‘the weft from the fouth fouth-eaft toward the 
“north. Ifit did not come back by the fame 
* road, it would be difficult and almoft impoffible 

| ‘ta 
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‘to fail from the point of Lofoede to the two 
Zee iflands of Woeroen and Roueft. There 
‘ are two parifhes, which would neceffarily be un- 
‘ inhabited, if the current obferved not the courfe 

_*T have defcribed. But, as it actually obferves 

* this courfe, thofe who pafs from the point of 

‘ Lofoede to the two iflands, wait till the tide 

‘has rifen one half, becaufe the direétion of the 

* current is then to the weft. When they want 

‘to return from thefe iflands to the point of 

‘ Lofoede, they wait till the tide be half ebb; 

“ becaufe the courfe of the current is then toward 

“the Continent. This circumftance renders the 

* paflage very eafy. .. Now, there is no current 

* without a declivity ; and here the water rifes 

“on one fide and defcends by the other 
* To be convinced of this truth, we have only - 

“to confider that there is a {mall tongue of land 

‘in Norway which extends fixteen miles into 

‘the fea, from the point of Lofoede, which in- 

‘ clines more to the weft, as far as that of Lod« 

‘ dinge, which inclines more to the eaft. This 

* tongue of land is furrounded by the fea; and, 

‘ whether during the flux or reflux, the water 
‘is always ftopt there; becaufe it can have no 
“iffue but through fix {mall ftraits or paflages 
* which divide the tongue of land into an equal — 
‘ number of portions. Some of thefe exceed not 
“half a quarter of a mile in breadth, and fome- 
‘times not half fo much. Hence they can con- 

* tain 


” 
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tain only a {mall quantity of water. Of courfe; 
‘when the fea rifes, a great part of the water 
‘coming to the’ north is ftopt to the. fouth of 
‘ this tongue of land. The waters are, therefore, 
‘much more elevated toward the fouth than to- 
“ ward the north. When the fea retires, and 
* goes toward the fouth, a great part of the wa- 
‘ter, in the fame manner, is arrefted to the 
‘ north of this tongue of land, and, confequently, 
‘is much spc PARCS the north than towards 
‘ the fouth. | 
‘ The waters thus interrupted fometimes at 
* the north and fometimes at the fouth, can find | 
‘an iflue only between the point of Lofoede 
‘and the ïfland of Woeroen, and between this 
‘ ifland and that of Rouet. 
‘ The declivity of the waters, when died de- 
‘fcend, produces the rapidity of the current ; 
* and, for the fame reafon, this rapidity is greateft | 
‘toward the point of Lofoede. As this point is . 
‘ neareft the place where the waters are ftopt, — 
‘the rapidity there is likewife greateft ; and, in | 
‘ proportion as the waters of the current extend 
“toward the iflands of Woeroen and Roueft, 
‘ their celerity decreafes. 

© It is now eafy to conceive why the current 
‘is always diametrically oppofite to the motion 
‘ of the fea. Nothing oppofes the common move- 
‘ ments of the waters, whether they rife or fall. 


‘ But the waters which are ftopt above the point 
2 ‘of 
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of Lofoede can neither move in a ftraight 
* line, nor beyond this point, while the fea has 
“not defcended lower, and has not, in retiring, 
L carried off the waters, which thofe that are 
§ ftopt above the POI of Lofoede ought to re- 
polire..bousovhe | 
1%, At the commencement es the flux and reflux, 
‘ the waters of the fea cannot turn back thofe Le | 
‘the current; but, when they have rifen or 
‘fallen one half, they are then enabled to 
‘ change the direction of the current.  Asitican- 
‘ not then turn toward the eaft, becaufe the water 
* is always ftable near the point of L ofoede, as 
i formerly remarked, it muft neceffarily proceed 
toward the weft, where the water is lower *.’ 
This explication feems to be comformable to the 
true principles of the theory of running waters. 
. We muft till add the defcription of the famous 
current of Scylla and Charybdis, near the ifland 
of Sicily concerning which Mr Brydone has late- 
ly made fome obfervations tending to prove that 
the violence and rapidity of its movements are 
much diminifhed. 
‘It was almoft a dead calm, our fhip fcarce 
* moving half a mile in an hour, fo that we had 
* time to get a complete view of the famous rock - 
‘of Scylla, on the Calabrian fide, Cape Pylorus 
“onthe Sicilian, and the celebrated Straits of 
the 
* Defcript. du courant de Mofckoe, &c. Fournal étranger, 
Fevrier 1738, p. 25. 
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‘ the Faro that runs between them. Whilft wé — 
* were ftill fome miles diftant from the entry of 
* the Straits, we heard the roaring of the current, 
‘like the noife of fome large impetuous rivet 
‘confined between narrow banks. This in- 
‘ creafed in proportion as we advanced, till wé 
‘faw the water in many places raifed to a confi. 
‘derable height, and forming large eddies or — 
© whirlpools. The fea in every other place was 
“as fmooth as glafs. Our old pilot told us, that 
“he had often feen {hips caught in thefe eddies, 
“and whirled about with'great rapidity, without . 
‘obeying the helm in the fmalleft degree. 
* When the weather is calm, there is little danger; | 
‘but when the waves meet with this violent 
‘current, it makes a dreadfel fea. He fays, | 
there were five fhips wrecked: in this fpot laff 
winter, We obferved that the current fet ex- 
actly for the rock of Scylla, and would infal- 
libly have carfied any thing thrown into it a. 
gainft that point; fo thatit was not without — 
réafon the ancients have painted it as an object 
of fuch terror. It is about a mile from the 
entry of the Faro, and forms a fmall promon- : 
tory, which runs a little out to fea, and meets 
the whole force of the waters, as they come 
out of the narroweft part of the Straits. The 
‘head of this promontory is the famous Scylla. 
“It'muft be owned that it does not altogether 
‘come. up» to the formidable. defcription that 
St Homer 
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© Homer gives of it; the reading of which (like 


“that of ‘Sliakeipear' s Cliff) almoft makes one’s 
‘ head giddy. Neither is the paflage fo wonder- 
ous narrow and dificult as he makes it. In- 


_ © deed it is probable that the breadth of it is great- 


*ly inereafed fince his time, by the violent im- 
* petnofity of the current. And this violence, too, 
* muft have always diminithed, iN proportion as 
‘the breadth of the nn a increaied. Thé 


‘frock is hear 200 feet high, There is a kind of 


‘caftle or fort built on its fümmit ; and the 
“town of Scylla, or Sciglio, containing three ot 
* four hundred inhabitants, ftands on its fouth 
* fide, and gives the title of prince to a Calabrefé 


“family... We lay juft oppofite to Cape Pylorus 


* where the light-houfe is now built... .. The 
“mouth of the Straits, betwixt the promontories 
‘ of Pylorus in Sicily, and the Coda de Volpe in 
* Calabria, appears fcarcely to be a mile. But 
‘the channel enlarges to four miles in breadth 
“near Meffina, which is twelve miles from the 
“mouth of the Straits... The celebrated gulf 
‘or whirlpool of Charybdis lies near to the en- 

“try of the harbour of Meflina, and often occa- 
* fions fuch an inteftine and irregular motion in 

“the water, that the helm lofes moft of its power, 

‘and fhips have great difficulty to get in, even 


‘with: the faireft wind that can blow. . ». Ari- 


“ftotle gives a long and formidable dont 


"of it in his’ r2gth chapter, De Admirandis, 


PVox. IX, EE ‘which - 


cf 
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‘which I find tranflated in an old Sicilian book 
‘IT have got here. It begins, “Adeo profun- | 
‘ dum, horridumque fpeGaculum,” &c. but itis 
‘ too log to tranfcribe, It is likewife defcribed 
‘by Homer, 12th of the Odyfley; Virgil, 3d 
‘ fineid ; Lucretius, Ovid, Salluft, Seneca, as - 
‘ alfo by many of the old Italian and Sicilian 
‘ poets, who all fpeak of it in terms of horror ; 
“and reprefent it as an obje& that infpired terror, 
‘ even when looked on at a diftance. It certain- 
‘ly is not now fo formidable ; and very proba- 
bly, the violence of this motion, continued for : 
‘fo many ages, has by degrees worn {mooth the # 
“rugged rocks, and jutting fhelves, that may w 
‘ have intercepted and confined the waters. The — 
‘ breadth of the Straits too, in this place, I make — 
‘no doubt is confiderably enlarged. Indeed, « 
‘ from the nature of things it muft be fo; the 
‘ perpetual fri@iion occafioned by the current 
‘ muft wear away the bank on each fide, and ~ 
‘enlarge the bed of the water. a 
‘The veffels in this paflage were cilia to. 
‘wo as near as pofüble to the coaft of Calabria, 
‘in order to avoid the fudtion occafioned by the 
‘whirling of the waters in this vortex ; by 
€ which means, when they came to the narroweft 
‘and moft rapid part of the Straits, betwixt 
‘Cape Pylorus and Scylla, they were in great 
‘ danger of being carried upon that rock. From 
‘ whence the proverb, ftill applied to thofe who, 


‘ “in. 


4 
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‘in attempting to avoid one evil, fall into an- 
‘ other, 
“ Incidit in Scyllam, cupiens vitare Carybdim.” 
* Here another light-houfe is placed to warn 
* failors of their approach to Charybdis, as that 
‘ other on Cape Pylorus is intended to give them 
* notice of Scylla *,’ 
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= Brydone’s Tour, vol. 1. p. 40. &c. 
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ADDITIONS to the Article, Of Regular 
. : Winds, Vol. L p. 307. 


Of Refletied Wind, p. 370. 


Shall here mention a fact which feems to 
have -efcaped the obfervation of natural 
philofophers, though every man is in a condi- | 
tion to convince himfelfof its truth. The fad is. 
that the reflected wind is more violent than the 
dire, and. ftill more fo in proportion to the. 
nearnefs of de obftacle by which it is reflected. 
I have often made the experiment by approach! 
ing à tower, of near a hundred feet high, and 
fituated at the north of my garden at Montbard, 
When a ftrong fouth wind blows, we are vi- 
olently pufhed back, at the diftance of thirty 
paces: After which, there is an interval for 
five or fix paces, where the violence of the re- 
fleéted wind ceafes, and feems to be in equilibri- 
um with the dire&. The nearer we approach, 
the ftrength of the reflected wind augments, 
and 


Se bee's tS 
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and pufhes us back with much greater force 
than the dire& wind puthes. us forward, The 
caufe of this general effet, which may be per- 
ceived oppolite to any high buildings, preci 
pices, &c, it is not difficult to difcover. The! 
air in the direét wind aéts only by its celerity | 
and its common volume; but this volume or 
“mais is confiderably augmented by the compref- 
fon it receives from the obftacle by which it is 
reflected ; and, as the quantity of every mo- 
tion confifts of the celerity multiplied by the 
volume, this quantity is much greater after be- 
ing comprefled than before, It is a volume of 
common air which a@s in the firft cafe, and 
-avolume of air of double or triple the denfity 
which ads in the fecond. 


IL, 


Of the flate of the Air at the me of high Moun- 


tains. 


j BLY’ fas “bech proved by a thoufand experi- 
ments, that the higher we rife above the level 
of the fea or of plains, the column of mercury in 
the barometer finks the lower ; and, confequent- 
ly, that the weight of a column brite diminifh+ 
es in proportion tothe elevation of the place: 
and as air is an elaftic and* compreflible fluid, 
HI 3 : = philofophers 
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philofophers have unanimoufly concluded from 
thefe experiments, that the air is much more © 
denfe and comprefled in the plains, than on — 
the tops of mountains. For example, if the 
barometer, which ftands at 27 inches in the 
plain, falls, on the top of a mountain, to 18, a 
difference of one third of the whole weight of 
the column of air, we fay, that, the compreflion 
of this element being always proportioned to 
the incumbent weight, the air at the top of the 
mountain is, of courfe, one third lefs denfe — 
than that in the plain, becaufe it is comprefled « 
by a weight one third lefs. But ftrong reafons w 
concur in making me fufpe& the truth of this 
conclufion, which has hitherto been regarded as — 
natural, and perfe&tly legitimate. f 
Let us, for a moment, abftra@ this comprefli- 
bility of the air, which feveral caufes may aug- © 
ment or diminifh, deftroy or compenfate: Let 
us fuppofe the air to be every where equally 
denfe; if its thicknefs exceeded not three 7 
leagues, it is certain, that, in mounting one 
league, the barometer, being loaded with one ; 
third lefs weight, would defcend from 27 to 18 
inches. Nowthe air though compreflible, ap-* 
pears to me to be equally denfe at all heights ; 
and this opinion | fhall fupport by the following 
facts and reafonings. : @ 
1. The winds are equally ftrong, and equal- 
ly violent at the tops of the higheft mountains 
- as 
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as in the loweft valleys. With regard to this 


fa& all obfervers are agreed. Now, if the den- 
fity of the air were one third lefs, the action of 


the wind would neceflarily be one third weaker, | | 
and: all the winds at the height of a league 


would be, only: zephirs, which is abfolutely 
contradicted by uniform experience. © 
- 2. Eagles, and feveral other birds, not only 


fly to the topsof the higheft mountains, but rife 


to great heights above them. Now, I afk if 
thefe animals could either fly, or even fupport 
themfelves, ina. fluid one third lefs denfe than | 
common air, and if the weight of their bodies, 
notwithftanding ‘all their efforts, would not o- 
blige them to fink lower ? | 


13: All obfervers, who have climbed to the 


tops of the higheft mountains, agree that they. 


~ 


refpire as freely as in any other fituation, and 


that the only inconveniency they feel arifes 


from the cold, which augments in proportion 
to the elevation. Now, if the air was one 


third lefs denfe at the tops of mountains, the 


_refpiration of man, and of birds which mount 


ftill higher, would not only be injured, but 
ftopped, as actually happens to animals in an 


air pump when one fourth or one third of the 


air contained in the receiver is exhaufted. 


à! Aj As cold condenfes as much as heat rare- 


fies the air, and as, in proportion to the eleva- 
tion of mountains, the cold increafes, does it 


not 


é 
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not follow, that the: degrees of condenfation 
of the air correfpond to the degrees of cold? 
This condenfation may equal, and even: furpafs:i 
that of the air in ‘plains, where the heat e+: 
{caping from the internal parts of the earth’ ise 
much greater than at the tops of mountains, 
which are the moft advanced and coldeft points: 
on the furface of the globe... Hence :this con- . 
denfation of the air by cold, in high regions of. 
the atmofphere, fhould compenfate the dimina- — 
tion of denfity produced by a decreafe of the in- 
cumbent weight ; and, of courfe, the air fhould 
be equally denfe on the cold fummits of mounr. 
tains as in the plains. I am even led to think, 
that the air is more denfe on the tops of moun- ! 
tains, becaufe there the winds feem to be more 
violent, and the birds which foar above the 
higheft. fummits appear to fupport themfelves : 
in the air with more eale in prapartion to the q 
height they rife. : 
I may, therefore, conc lude, that the free air 
is nearly of equal denfity at all heights, and 
that the atmofphere extends not fo high as has 
been determined, by confidering the air as an e- | 
laftic mafs comprefled by an incumbent weight. 
Thus the total thicknefs of the atmofphere may 
not exceed three leagues, inftead of from fif- 
teen to shape: as has been conjectured by . 
rss*, + antl 
philofophe i i 
_ ® Alhazen, from the duration of the twilights, pretended Er 
the 
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The firft ftratum of the atmofphere is filled 
with vapours exhaled from the furface of the 
globe, both by its own heat and that of the fun. 
In this ftratum, which extends to the height 
- of the clouds, the heat arifing from exhalations 
_ produces and fupports a rarefa@ion that forms 
an ‘equipoife to the fuperior air; fo that the 
lower ftratum of the atmofphere 1 is not fo denfe 

as it oùght to be in proportion to the preffure 
it’ receives. ! But, at the height where this 
rarefaGtion ceafes, the air undergoes all that 
condenfation which is produced By the cold of 
this. region, where the heat arifing from ‘the 
earth is much diminifhed ; and this condenfa- 
tion appears to be even greater than that which 
might be produced, by the weight of the fu- 
perior ftrata, in the inferior regions, which 
are fupported by rarefaction. This idea is 
ftrengthened by another phaenomenon, which 

| is 


the height of the atmofphere is 44331 fathoms. Kepler, 
upon the fame principle, makes it 41110 fathoms. 
M. de la Hire, when treating of the horizontal refraction | 
of 32 minutes, fixes the mean height of the atmofphere at 
34585 fathoms. 
M, Mariotte, from his experiments on the comprefhbility of 
air, makes the height of the atmofphere 30000 fathoms. 
However, comprehending under the atmofphere that part 
of the air only in which refractions take place, M. Bouguer 
afcertains the height not to be above 5158 fathoms; i i. €. two 
and a half or three leagues ; and I believe that this refult is 
more certain and better founded than any of the others. 
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is. the condenfation and fufpenfion | of.'the # 
clouds in that elevated region where they are — 
formed ‘and. fupported. Beyond this middle : 
region, where the cold and condenfation com- 
mence, the vapours rife, but ceafe to be vifible, : 
except when a part of a cold ftratum feems to 
be pufhed back toward the furface of the 
earth, and when the heat efcaping from the 
earth being for fome time. extinguifhed by 
rains, the vapours then colle@ and thicken. a- | 
round us in the form of mifts and fogs. With- | 
out thefe circumftances, the vapours never be- ; 
come vifible till they arrive. at that region | 
where the cold .condenfes them into clouds, * 
and ftops their further afcenfion: Their eravi- 

ty. which augments in Proportion as hes be- ! 
come more denfe, fixes them in an equipoife 
which they cannot furmount. We perceive that 
the clouds are generally higher in fummer, and 
full higher i in warm climates: It is in this feafon | 
and in thefe climates that the ftratum formed b 
evaporation from the earth rifes higheft. On the ! 
contrary, in the frozen regions near the pole, 
where the evaporation produced by the heat « 
of the globe is much lefs, the ftratum of denfe _ 
air feems to touch the farfacd ua there to re- « 
tain the clouds, which never rife higher, but ! 
furround thefe gloomy not with perperal 1 
fogs, 


oa 
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III. 
Of fome Winds which have a regular variation. 


_ THERE are ‘certain climates and particular 
countries where the winds vary regularly ; fome 
at the end of fix months, others in a few weeks, 
others from morning to night, and from night to 
morning. In Vol. I, p. 388. 1 remarked, Phat, 
at St Domingo, there are two different ‘winds 
which rife regularly every day ; the one, which 
l'as from the Jea, comes from tbe caf}, and begins at 
10 o'clock before noon ; the other, which is'a land. 
wind, rifes at 6 or 710 the evening, and continues 
the whole night. M. Frefnaye writes me, that 
ane information has not beenexacdt. ‘ athe two 

“regular winds, he remarks, ‘which blow at 


“St Domingo, are both from the fea, and blow, 
‘ the one in the morning from the eat, aud tHe 


¢ other in the evening from the welt, which is 

‘only the fame wind returned. It is evidently 

‘ occafioned by the fun ; for, every man perceives 

‘ that, between one and two o'clock after noon, 

a tranfient guft arifess When the fun de- 

€ clines, by rarefying the air on the welt, it drives 

‘ to the eaft the clouds which the morning wind 
 fhad confined toward the oppofite quarter. 

| * Thefe 
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€ 


Thefe returned clouds, from April or May till 


* toward autumn, produce in the diftriét of Port- 
‘au-Prince the regular rains which conftantly — 


6 


€ 


6 


€ 


€ 


6 
& 


€ 


€ 


proceed from the eaft. There is not a fingle 
inhabitant who does not prediét the evening 
rain between fix and nine o’clock, when, accor- 
ding to their mode of expreflion, the broken 
cloud bas been fent back. The wef wind con- 
tinues not during the whole night, It falls 
regularly toward the evening ; and, when it 
ceafes, the clouds pufhed from the eaft are en- 
abled to fall in the form of rain, as foon as their : 
weight exceeds that of an equal column of air. 
The wind which prevails in the night is a land- 
‘wind, which proceeds neither from the eaft 
‘ nor the weft, but follows the projections of : 
‘the coaft. At Port-au-Prince, the fouth wind, 
becaufe it traverfes the courfe of the river, is 
* intolerably cold during the months of January © 
‘and February *, 


IV. 


* Note communicated to M. de Buffon by M. Frefnaye, . 
ene of the counfellors of St Domingo, dated March 10. 1777 
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EV 


Of Lavanges, or great maffes of Snow and Ice 
rolling down from high mountains. | 


IN high mountains, there are winds produced 
by accidental caufes, and particularly by /avan- 
ges *. Inthe environs of the Alpine glacieres, 
feveral fpecies of davanges are diftinguifhable ; 
fome of them are called windy lavanges, becaule 
they produce a great wind. They are formed 
when a new fall of fnow has been put in motion, 
either from melting below by the interior heat 
of the earth, or by the agitation of the air. The 
fnow then forms itfelf into balls, and in rolling 
accumulates, falls in vaft maffes into the valleys, 
and produces a great agitation in the air; 
_ becaufe the fnow runs with rapidity, and in 
immenfe volumes, and the winds occafioned by 
the motion of thefe mafles are fo impetuous, that 
they overturn every thing, even the largeft pines, 
that oppofe their paflage. Thefe lavanges _ 
cover the whole territory over which they extend 
with a very fine fnow; and this powdered fnow 
rifes in the air at the caprice of the winds, 2. €, 
without any fixed direction, which is extremely 
| dangerous 


-* I know no fingle Englifh word expreffive of this idea, 
and therefore retain the French term. 
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dangerous to people in the fields ; becaufe they — 
know not to what fide to run in order to protect 
themfelves ; for, in a few feconds, they find 
themfelves furrounded, and often completely 
buried with the fnow. 

Another fpécies of /avanges, ftill more dange- 
rous than the firft, is called by the country peo- 
ple Schlaglawen, 2. e. dafhing or firiking lavan- 
ges. They proceed not with fuch rapidity as 
the firft kind; but they overturn every thing 
in their way, and carry along with them great 
quantities of earth, ftones, flints, and even en- 
tire trees ; fo that their paflage from the moun- 
tain to the valley isa vaft track of deftru€tion — 
and ruin. As they proceed with lefs rapidity 
than the /avanges compofed of pure fnow, they _ 
are more eafily avoided. Their approach is an- . 
nounced at a diftance ; for they fhake the 
mountains and the valleys by their motion and | 
weight, and produce a noife equal to that of — 
thunder, PY ean ane | 

Thele tremendous effe&s may proceed from 
very flight caufes: A fmall quantity of fnow _ 
falling from a tree or a rock, the found of bells, 
or the fhock of a cannon or mufket, provided 
they detach fome portions of fnow from the 
fummit, which form into balls, and increafe in _ 
magnitude as they defcend, will accumulate in- 
to a mafs as large as a {mall mountain before _ 
they arrive at the valley. 


The | 
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The inhabitants of countries fubje& to lavan- 
ges have invented feveral precautions to prevent 
- their deftruétive effets. They place their build- 

“ings oppofite to fmall eminences, which may 
break the force of the lavanges. They likewife 
_ make plantations of wood before their habita- 
tions. At Mount St Godard, there is a foreft 
ina triangular form, the acute angle of which 
is directed towards the mountain, and feems to 
have been planted with a view to turn off the 
davanges from the village of Urferen and the 
buildings fituated at the foot of the mountain ; 
and every perfon is forbid, under the fevereft 
penalties, to injure the foreft, which may be re- 
garded as the fafeguard of the village. With 
the fame intention there are, in many places, 
walls erected with their acute angles turned to- 
ward the mountain. A wall of this kind may 
_be feen at Davis, in the country of the Grifons, 
as alfo near the baths of Leuk or Louache in Va- 
lais. In the fame country of the Grifons, and o- 
ther places, there are, in the paflages through 
the mountains, vaults at convenient diftances, 
cut out of the rock on the fide of the high-way, 
which ferve paflengers as places of refuge a- 
gainft the lavanges *, 


- ADDE 


% Hitt. Nat. Helvetique, par Scheuchzer, tom. J. p.155. 
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ADDITIONS to the Article, Of Irregular 
Winds, Water-fpouts, &c. Vol. I. p. 386. 


Of the Violence of the South Winds in Some North ? 


ern Countries. 


.TTTHE Ruffian voyagers have remarked, that, À 


in the entry to the territory of Milim, | 


there 1s, on the left of the river Lena, a great 


ow 
a 


lain entirely covered with overturned trees. ! 
plat y. 3 


and that all thefe trees lie in a direction from. 


fouth to north for an extent of feveral leagues; — 


fo that the whole diftriét, formerly covered with 


trees, is now ftrewed with dead ‘trunks in the © 


above direction from fouth to north. This ef- 
fect of the fouth winds has likéwife been 6b- 
ferved in other northern regions. 


In Greenland, and particularly in the autumn, « 
the winds are fo impetuous, that the houfes are « 


often fhaken to pieces, and the boats and tents 
carried up into the air. The Greenlanders even 
affure us, that, when they go out to fecure 
their boats, they are obliged to creep on their 

| bellies, 
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bellies, left they fhould become the fport of the 
winds, The moft violent tempefts come from 
the fouth, turn to the north, and then terminate 
ina calm. It is on thefe occafions that the ice 
in the bays is raifed from its bed, and difperfed 
in {mall portions over the ocean *. | 


IT, 
Of Water-Spouts. 


M, de la Nux, whom I have often quoted, 
and who lived forty years in the ifle of Bour- 
bon, has had an opportunity of feeing a great 
number of water-fpouts, and he has commu- 
nicated to me his obfervations, of which the 
_ following is an abridgement. 

_ The water-fpouts obferved by M, de la Nux 
were formed, 1. In calm days, and in thofe in- 
tervals when the wind pañles from the fouth to 
the north; though he faw one, which was form- 
ed previous to this paflage of the wind from one 
* quarter to another, and even in the current of a 
north wind, 2. €. a pretty long time before this 
wind had ceafed: The cloud from which this 
_ water-fpout depended, and to which it was at- 
tached, was ftill violently driven to the fouth, 
The fun, at the fame time, was feen behind the 
:Voz, IX. I cloud 


* Hitt. gen. des Voyages, tom. 18. p. 22. 
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cloud to the fouth. It happened.on the 6th day 
of January, about eleven o’clock before noon. 
-2. Thefe water-fpouts are formed: during the 
day in detached clouds, apparently very thick, 
much longer than broad, and well defined be- 
low in the direétion of the horizon: The under 
- part of thefe clouds is always very black 
3. All thefe water-fpouts at firft appear under 
the form of -inverted cones, whofe bafes are 
more or lefs extenfive.. 9 =} Bis 
4. Several of thofe water-fpouts that appear 


under the figure of inverted cones, are fome- 


times attached to the fame cloud; fome are . 
never entirely completed ; fome are. diffipa- 
ted at a {mall diftance from the cloud; and o- 
thers defcend apparently very near to the furface 
of the fea, under the form of a long flat cone, 
which is narrow and pointed at the bottom. In 
the centre of this cone, and through its whole 
length, there is a whitifh tran{parent canal, a- 
bout one third of the diameter of the cone, tke 
two fides of which were very black, efpecially 
on their firft appearance. 


Thefe water-fpouts were obferved froma 


point in the ifle of Bourbon elevated rso fa- 
thoms above the level of the fea, and they were 
generally three, four, or five leagues from the 
place: of Sato En which was the houfe of 
M. de la Nux. 


The 
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The following is a more particular defcription 
of thefe water-fpouts, 
When the end of the thaft, or top of the 
cone, which is then very fharp pointed, has de- 
fcended about a fourth of the diftance of the 
cloud from the fea, we begin to perceive on its 
furface, which is commonly calm and of a tranf- 

rent whitenefs, a fimall black circle, which is 
produced by the agitation. and whirling fof the: 
water : In proportion as the point” "of. bis fhaft 
defeends, the water boils ; this boiling ‘Increafes 
ig proportion as the point approaches toward 

ie furface, and the water of the fea rites in fuce 
ceflive whirlings to a greater or fmaller height, 
which, in the Pea water fpouts, is about 
twenty- -feet, The end of the thaft is always a= 
bove this whirling, the fize of which is propor= 
tioned to that of the water fpout which puts it 
motion. The end of the fhaft feems not to 
touch the furface of the fea, otherwife than by. 
joining itfelf to the boiling or he which | 
tiles to meet it. 
' We fometimes fee larger and fmaller cones of 
‘water-{pouts pfoceeding. from the fame cloud; 
fome of them have the appearance of ira 
and others are much larger. We often fee ten 
ora dozen of fmall but complete water-fpouts 
iffuing from the fame cloud, moft of which are 
diffipated near their exit, and vifibly afcend to 
the cloud, In this laft cafe, the fhaft fuddenly | 
>") 1°2 3 {wells 
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{wells as far as the inferior extremity, and ap 
pears like a cylinder fufpended from the cloud,” 
torn in pieces below, and of a {mall extent. a 
The water-fpouts with broad bafes gradually 
enlarge through their whole extent, and like= 
wife in the under end; which feems to recede” 
from the fea and to approach the cloud, The’ 
agitation and whirling they produce in the wa 
ter gradually diminifhes, and the under part of 
the fhaft foon enlarges and aflumes nearly a cy= 
lindrical form. It is in this ftate that the two 
fides of the canal widen; and we then fee the) 
water rufhing with rapidity, and in a {piral 
form, into the cloud. Laftly, the appearance 
of the water-fpout terminates by the fucceMive! 
fhortening of this fpecies of cylinder. 4 
The largeft water-fpouts remain longeft with 
out diffipating; and fome of them continue more. 
than half an hour. i 
+ A torrent of rain generally rufhes out of t € 
fame part of the cloud from which the waters 
fpouts iflue, and fome of them not unfrequente. 
ly fill adhere to the cloud; thefe torrents of 
rain often conceal water-fpouts before they af 
diffipated. I perceived diftin@lly, M. de la Nuk 
remarks, on the 26th of October 1755, a Was 
ter-fpout in the middle of one of thefe torrents 
which became fo great that it was foon conceal- 
ed from my view. ‘th oa 
The wind, or the agitation of the air bel Ww 

| | the 
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the cloud, breaks neither the large nor the {mall 
water-fpouts; for this impulfion only declines 
them from the perpendicular, The fmalleft 
kinds form very remarkable curves, and even fi- 
nuofities. The extremity which terminates in 
the fea is often far removed from the direction 
he other which is attached to the cloud. 
| We never fee new water-fpouts formed after 
rin has fallen from the clouds which in Su 
them. 
© On the t4th day of June 1756, about four 
£ o’clock afternoon, I was,” fays M. de la Nux, 
fon the margin of the fea, and above its level 
“twenty or twenty-five feet. I faw twelve or 
‘ fourteen water-fpouis , iffue from the fame 
“cloud. Three of them only were confiderable, 
and particularly the laft The canal in the 
* middle of the cylinder was fo tranfparent, that, 
as the fun fhone, I faw the clouds behind it. 
à The cloud which produced fo many water- 
“fpouts extended nearly from fouth-ealt to 
“fouth-weft; and the large water-fpout under 
 confideration appeared in the fouth- fouth-weft 
< from my ftation, The fun was very low; for 
‘ the days were then about the fhorteft. I faw no 
« tain proceed from the cloud: Its height feem- 
bia to be from five to fix hundred fathoms.’ 
The more the fky is obfcured with clouds, 
water. fponts, and the phaenomena w hich ac- 
company them, are the more eafñly obferved. 


| ro M, 
À 
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M. de la Nux thinks, and perhaps wath rea- 
fon, that water-{pouts-are nothing but Co 
portions of a cloud driven off by different whirl, 
winds, 2. é. by the whirlings of the at 4 
finking into the mas of vapours of WE 
whole cloud is compofed. | "ai 

What feems to prove that thefe vies Gil 
are compofed of vifcous parts, is the tenaciou 
_nefs of their cohefion; for they make inflexior 
and curvatures in every direction, withou 
breaking: If the matter of water-fpouts was not 
vilcous, how can we conceive that they fhoul c 
without breaking, bend and obey the motion. of 
the winds? If all the parts did not firmly : ads 
here, the wind would diflipate them, Ota 4 
leaft, make them change their form. But, 
the form, both of the large and {mall watel 4 
fpouts, is qniéer my the fame, this is almoft @ 
certain indication of the vifcous tenacity: of the 
matter of which they are compofed. | 

Thus the bafis of the matter of water-fpor it 
is a vifcous fubftance contained in the clouds 
and every water- -{pout is formed by a whirl wir | 
of air prefling through the mafs of vapours, an¢ 
by blowing up the inferior part of the cloud un 
pierces it, and defcends with its covering of vi f 
cous matter. And, as complete water foal | 
defcend from the cloud to the furface of the f a, 
the water muft boil and whirl at the place t 
which the end of the water-fpout is directed 

+ becaul 
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becaufe the air blows from the extremity of the 
water-fpout like the tube of a pair of bellows. 


_ The effeûs of this blowing upon the fea will 


augment, in proportion as the cylinder approach- 


es the furface of the water; and, when the o- 


~ 


rifice of the tube enlarges, a greater quantity of 
air is permitted to efcape, and the agitation of 
‘the water is, of courfe, increafed. 

It has been imagined, that: water-fpouts car- 
ried off and contained great quantities of fea- 


water: The rains, or rather the fpray, which 


often fall in the neighbourhood of water-fpouts, 
have ftrengthened this prejudice. The canal 
in the middle of every fpecies of water-fpout is 
always tranfparent, on whatever fide it is view- 


ed.’ If the water of the fea feems to rife, it is 


not in this canal, but only on its fides. Almoft 
every water-fpout fuffers infie&ions, and often 
in oppofite directions, in the form of an S, the 


_ one end of which is in the cloud, and the other 
in the fea. Hence thefe water-fpouts of which 
we have been treating, cannot contain water 


either to be poured into the fea, or raifed to the 


cloud. Of courfe, they can be attended with 
no danger, except what SN from the im- _ 
petuofity of the air which efcapes from their in- _ 
ferior orifice; for we are aflured by every per- 
fon who has had an opportunity of obferving 


_thefe water-{pouts, that they are folely compo- 


fed of air confined i ina vifcous cloud, and de. 
termined 


136 OF IRREGULAR WINDS, &c. 


termined by its whirling to the furface of the 
fea, ite | vt 

M. de la Nux has feen water fpouts around 
the ifle of Bourbon in the months of January, 


May, June, and O&ober, 7. ¢. in all feafons of 


the year, He has feen them in calm weather, and 
during the higheft winds, Thefe phaenomena, 
however, may be faid to be rare, and feldom 
appear but upon the fea; becaufe the vifcofity 
of the clouds can only proceed from the bitumi- 
nous and greafy particles raifed, by the heat of 
the fun and the winds, from the waters of the 
fea, and collected in the clouds near its furface... 
It is for this reafon that water-fpouts feldom ap- 
per on land, where there is not, as on the fur- 
face of the fea, a fufficient quantity of bitumi- 
nous and oily particles to be exhaled by the ac- 
tion of the fun. ‘They are fometimes, however, 
obferved on land, and even at great diftances 
from the fea; this effect may be produced, when 
vifcous clouds have been rapidly driven by a 
violent wind from the fea toward the land. M. 
Grignon, in the month of June 1768, faw a 
well formed water-fpout in Lorrain near Vau- 
villier, among the hills which are a continuation 


of the Vofges. It was about fifty fathoms high. 


Its form was that of a column, and it commu- “ 


nicated with a large thick cloud. It was impell- 
ed by one or feveral winds, which made the wa- 
ter-{pout turn rapidly ; and it produced lightning | 

and 
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and thunder. This water-fpout continued feven 
or eight minutes only, and broke upon the bafe 
of the hill, which is from five to fix hundred 
feet high *,. 


Water-fpouts haye been mentioned by ai 


| voyagers; but no man has examined them with 


fuch accuracy as M. de la Nux. : For example, 
thefe voyagers tell us, that, when water-fpouts 
are forming, a black fmoke rifes on the furface of 
the fea: This appearance, we are certain, is de- 
ceitful, and proceeds folely from the fituation 
of the obferver. If he is placed on a fituation fo 


oy elevated that the diftance of the whirling eXci- 
ted in the water by the fpout, exceeds not his 


fenlible horizon, he will fee nothing but the 
water rifing and falling back in rains, without 
any mixture of fmoke. This fa& is apparent 


: when the fun fhines on the place where the 


phaenomenon happens. 
Thefe water-fpouts have nothing in common 


_with thofe agitations and fmoke fometimes pro- 


duced by fubmarine fires, and of which we have 
formerly treated. | Water-fpouts neither contain 
nor excite any fmoke. They are every where 
rare: They are moft frequent in the feas of warm - 


climates, and where, at the fame ‘time, calms 


are common, and the winds are moft inconftant. 
They are likewife more frequent, perhaps, near 
iflands and coafts than in the open fea. 

? ADDE 


_ * Note communicated by M. Grignon to M. de Buffon, 
Aug, 6. 177% 
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A4 DID ITIONS to the: article, Of Earth- . 


quakes and Volcanos, Vol. I, p. 382:: 4 


“Of Earthquakes. ; 


y ARTHOUAKES are does de two 
A, caufes: The firft is the. fudden finking 
of cavities in the bowels of the earth; and the 
fecond, ‘which is ftill more frequent and more 


violent than the firft, is the action of fubterra- | 


neous fires. | | 
When a cavern finks in the middle By a con- 


tinent, it produces a commotion: which extends M 


to a greater or fmaller diftance, in proportion to 
the quantity of motion excited by the fall ‘of: this 
mafs of earth; and, if this mafs is inconfidera= 


sa i Oe eee Oo » 


ble, or falls from no great height, it will not % 


produce a fuccuflion fo violent as to be perceived 


at a great diftance; the effect is limited to the’ | 


neighbourhood of the funk cavern; and if the 


“movement is propagated to greater diftances, « 


it is only by flight tremblings or vibrations. 


a . s 
ns an Lx Len), KR 
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As moft of the primitive mountains reft upon 
caverns, becaufe, at the moment of their: con- 
folldations thefé eminences were: blowa : up. by 
the Sion _of the, internal fire, finkings, inthe 
mountains. have happened, and fill happen, 
whenever the vaults of the caverns are under- 
mined by »water,; or fhaken: by any convul- 
lion: ; An entire;portion of; ,a mountain {fome- 
times finks perpendicularly, but oftener inclines, 
and not unfrequently reverfes. ». Of this we have 
ftriking examples in’ ;feveral’.of the Pyrennees, 
where the ftrata;. formerly horizontal, are often 
inclined more than.forty-five peel which 
_ Shows, that the entire mafs of. each portion of 
the mountain, whofe {trata were parallel to each 
other, has inclined’ by the ‘lump, and, in the 
moment of its finking, .refted.upon a bafe-in- 
clined to the horizon: forty-five degrees: , This 
is the moft, generakcaufe: of the, inclination. of 
{trata in mountains: ; For the fame’ reafon, .we 
often find, between. the adjacent eminences, 
{trata which defcend from the firft: and -rife:to 
the fecond, after: having traverfed. the valley. 
Thefe ae are. horizontal, and are. bedded;at 
the fame height in the two: oppofite hills, be- 
tween which the cavern had,fallen..in.....The 
earth finks down, and the valley is formed, 
without producing any other derangement. than 
a greater or fmaller inclination of the ftrata, ac- 
sd dort ol 3 beanadacodding, 
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cording to the depth of the valley, or the decli- 
vity of the two oppofite hills. 

This is the only fenfible effeët of the finking 
of caverns in mountains and other parts of con- 
tinents. But, whenever this effet happens in 
thebottom of the fea, where finkings muft be more 
frequent than on the land, becaufe the water per- 
petually undermines the vaults in every place 
where they fupport the bottom, of the ocean, 
thefe finkings not only derange and incline the 
ftrata, but fenfibly lower the level of the fea. 
From the firft occupation of the waters, their 
level has been deprefled two thoufand fathoms 
by thefe finkings ; and, as all the fubmarine ca- 
vetns have not yet fallen in, it is more than pro- 
bable, that the bafin ‘of the fea, by growing 
more and more deep,. will leffen its furface, 
and, of courfe, that the extent of all the conti- 
nents will always continue to augment oe the 
retreat and finking of the waters. 

A fecond and more powerful caufe Haut the 
firft concurs in producing the fame effet. This. 
caufe is the rupture and finking of caverns by 
the action of fubmarine fires. It is certain, 
that no motion or finking in the bottom of the 
fea can happen without diminifhing its furface: 
And, if we confider the general effets of fub- 
terraneous fires, we will perceive that, as long 
as there is fire, the:commotions of the earth will 
notbe confined to fimple tremblings; for the 
efforts of fire raife and open the fea and the land 

by 
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by violent and reiterated fuccuffions, which not 
only overturn and deftroy the adjacent lands, 


but fhake thofe that are diftant, and ravage or 


derange every thing in the route of their direc- 
tion, | 

The earthquakes occafioned by fubterraneous 
fires generally precede eruptions of volcano’s, 
and fometimes ceafe the momént the fire opens 
a paflage through the earth, and carries its ames 
into the air. Thefe dreadful earthquakes fome- 
times continue during the whole time of eruptions. 
Thefe two effets are intimately connected. 
There is never a great eruption of a volcano 
without being preceded, or at leaft accompa- 


nied, with an earthquake. But we often feel 


very violent fuccuflions of the earth without a- 
ny eruption of fire. Thofe movements in which 
fire has no part, proceed not only from the firft 
caufe, the falling in of caverns, but likewife 
from the action of fubterraneous winds and 
ftorms. ‘There are many examples of lands rai- 
fed or funk by the force of thefe internal winds. 
Sir William Hamilton, a man as refpectable for 
his private character, as admirable for the extent 
of his knowledge and refearches on this fubject, 
told me that he had feen between Trente and Ve- 
rona, near the village of Roveredo, feveral little 
hills enn véted of large maffes of calcarious ftones, 
which had evidently been raifed by different ex- 
plofions of fubterraneous winds. ‘There is no 
indication 
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indication of the action of fire upon any of thefe 


- rocks or their fragments. The whole country, 


on both fides of the highway, for an extent of 
near à league, has, from place to place, been - 
overturned by the prodigious efforts of fubter- 
raneous winds: The inhabitants fay that it hap- 
pened fuddenly, and was the effe@ of an earth- 
quake. ERA 

. But the force of the wind, however violent, 
appears not to be a caufe fufficient to produce 


fuch great effects; and, though there be no _- 


marks of fire in thefe little hills raifed by the 
commotion of the earth, I am’ perfuaded that 
they have been elevated by eleétrical explofions 
of fubterraneous thunder, and that the internal 
winds have contributed to this effed folely by 
producing electrical ftorms in the cavities of the 
earth. Hence all convulfive movements of the 
earth may be referred to three caufes: The firft 


and moft fimple is the finking of caverns; thers 


. fecond, forms and fubterraneous thunder; and 
the third, the a@ion of fire kindled in the inte- 
‘rior parts of the globe. It is eafy to afcribe 
to one or other of thefe three caufes all the 
phaenomena which accompany or fucceed earth- 

quakes, pe 
Commotions of the earth fometimes give rife 
to eminences; but they more frequently produce 
gulfs. On the 15th day of O@ober 1477811 
gulf opened in the territory of Induno, in the 
State ~ 


_ raifed in fuch a manner as to form a pretty high 

hill, which {till exifts f. An the! feas in the 
~ neighbourhood of New Britain, M. Bougain- 
. ville remarks, earthquakes have terrible effets 
on navigation. On the 17th of June, the rath 
and 27th of July 1768, there were three earth= 


~0ees a has 
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State of Modena, the cavity. of which was 
more than four hundred fathoms wide by two 


“ hundred deep.*. : In 1726, a mountain of à 
« confiderable height, fituated in the northern part 


of Iceland, was funk in one night by an earth- 
quake, and a very deep lake afluned. its place. 
The fame night, about a league and à half 
diftant, an ancient lake, the depth of which was 
unknown, was entirely dried up, and its bottom 


quakes at Boero, and on the 22d of the fame 
month, one at new Brittany, Thefe earthquakes 


- {ometimes annihilate iflands and known fand= 
banks, and fometimes create them if | 


There are earthquakes which extend to great 


… diftances ; but they are always longer than broad. 
One of the moft confiderable was that felt in 


Canada in the year 1663. It extended more 


than two hundred leagues in length and one. 
| hundred in breadth, 7. ¢. more 


than twenty 


. thoufand fuperficial leagues. The effeéts of tha 


aft earthquake in Portugal, which happened 


| in 
* Journ. hift. et politique, Dec. 10, 1773, art, Milan. 
T Melanges interaffans, tom. 1. P- 159. 


li T Voyage autour du Monde, tom, 2. p. 278. 


| 


FL 
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inour own time, were felt fill farther. M.le Che- 
valier de Saint-Sauveur, King’s commandant 


at Merucis, informed M. de Genfanne, that, 


when walking on the left margin of Jouante - 


in Languedoc, the fky fuddenly became very 


dark, and that, in a moment after, he perceived, 


at the foot of the hill which is fituated to the 
right of that river, a terrible bright globe of fire : 
Immediately there arofe from the bowels of 


theearth a confiderable mafs of rocks, and the » 


whole chain of mountains fplit from Merucis_ 
to Florac, an extent of near fix leagues. This: 
rent, in fome places, ts Es than two feet wide, — 


and has partly fallen in *. There are other 


earthquakes which produce PA or no commo- « 


tion. Kolbe relates, that, on the 24th of 
September 1707, from eight to ten o'clock be= 


à 


fore noon, the fea rofe uponthe land at the » 


Cape of Good Hope and defcended feven times 


; 
fucceflively, and with fuch rapidity, that, from 
one moment to another, the place was CR 


ly covered and left by the waters f. 


With regard to the effedts of path Ls LE 


i 


the falling of mountains, and the finking of ca" 
verns, I fhall fubjoin a few facts, which are 


Both 


* Hit. Nat. de Languedoc, par M. de Genfanne, tote 
Ep. 231 
+ Defcript, du Cap de Boast, Efperance, tom. 2. pe 237- 


¥ 
- 


pik 
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both recent and well attefted. In Norway, | 
whole promontory called fiammersfelds, tud- 


denly fell * A very high mountain, near that 
of Chimborago, one of the higheft of the Cor- 
“deliers in the province of Quito, tumbled down 
ina moment. This fact, with all its circum- 
ftances, is related in the memoirs of M. de la 
rs and Boupuer. Similar fallings 
and finkings often happen in the  fouthern 


» iflands of India, At Gamma-canore, where 


the Dutch have a fettlement, a high mountain 
fell fuddenly in the year 1673, when the 


i weather was fine : It was followed by an earth- 


quake, which overturned the neighbouring vil- 
_ lages, and deftroyed feveral thoufands of per- 
fons f. Onthe 11th of Aucuft 1772, in the 
ifland of Java and province of Ch eibot: one of 


x. the richeft fettlements of the Dutch, a mountain, 
" of about three leagues in circumference, fud- 


_ dénly funk, and role and funk alternately like 


4 Waves in a ftormy ocean: It at the fame 


time threw out many globes of fire, which 


were feen at a great diftance, and gave a light. 


as brilliant asthat of day:' All the plantations: | 
together with about two thoufand one hundred 
and forty inhabitants, without reckoning ftran- 
“gers, were entirely fwallowed up ¢. We might 
Tecite many ine: examples of the finking of 

VAL. CX, K lands 
k _* Hift. Nat. de Norwége, par Pontoppidan : jourtal étran- 
* Aoû 1755, À 


4 Hilt. gen. de Vordned tom. 17. p. 54. 
is eee gazette de France, 21, Mai 1773, art. de la aie. 
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lands and {wallowing of mountains by the rup- 
ture of caverns, and the fuccuflions occafioned 
by earthquakes and the action of volcanoe’s ; 
But we have faid enough to eftablifh the 
general conclufions we have drawn from the 
. fads already related. 


eee LE 
ca OR Volcano’s. 


THE ancients have left us fome notices con- 
cerning the volcano’s which were known to 


pe aes 


Lt 


them, and particularly thofe of tna and Ve- | 
fuvius. Several learned and curious obfervers © 


have in our days examined more minutely 


‘the form and effets of thefe. volcano’s. On : 


comparing their defcriptions, the firft obferva- _ 
ï 


tion that prefents itfelf, is the folly of tranfnit- — 


ting to pofterity the exact topography of thefe 


burning mountains. ‘Their form may be faid ! 
to change daily ; their furface rifes ‘or finks in © 
various places; every eruption produces new — 
pulfs or new eminences : lo attempt to de=. 


feribe all thefe changes, is to follow and paint» 


the fucceflive ruins of a burning edifice. The 


Vefavius of Pliny, andthe tna of Empedocles; | 


prefent very different afpeéts from thole which 


have been fo ably delineated by Sir William, 
Hamilton and Mr Brydone ; and, ina few a- 
| Bes, 
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_ ges, thefe recent défcriptions will no longer re- 
femble their..obje@s, Next to the furface of 
the ocean, nothing on this globe is fo flu@ua- 


ting and inconftant as the furface of volcanic 


“mountains: But even from this inconftancy, 

and from the variation of form and move- 
_ ments, fome general conclufions may be drawn, 
by bringing particular obfervations under one 
- point of view, . | 


TUE 


_canv’s. 
THE bafe of Ætna is about fixty leagues in 
| ¢ircumference, and its perpendicular. height a- 
bout two thoufand fathoms above the level of 
the Mediterranean fea, We may, therefore, 
| regard this enormous mountain as an obtufe 


cone, the fuperficies of which is not lefs than ’ 


three hundred fquare leagues. This conical 

furface is divided into four zones, fituated con- 
centrically above each other. The firft is the 
dargeft, and, by a gradual afcent, extends above 
fix leagues from the moft diftant point at the 
_ foot of the mountain. This zone of fix leagues 
broad is almoft totally peopled and cultivated, 
_ The city of Catania and feveral villages are fitu- 
ated in this firft zone, the furface of which 
be K 2 HE wu vexceeds 


4 
nt 
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exceeds two hundred and twenty fquare 
leagues. The bafis of this vaft territory confifts — 
of various ftrata of ancient and modern lavass : 
“that have run from different parts of the moun-— 
tain, from which explofions of fubterraneous — 
fires have iffued. The furface of this lava,~ 
mixed with afhes ‘thrown out from different 
craters, is converted into a fine foil, which is now. 
fown with grain and planted with vines, except » 
in a few ikices where the’ lava is too recent, 
and ftill remains uncovered with earth, A-° 
bout the top of the zone, we fill fee feveral cra- « 
ters, more or lets large and deep, from vw hich 
the materials iffued te have formed the up-— 
per firatum or foil, : | 4 
The fecond zone commences at the termina-. | 
tion of thefe fix leagues. This fecond zone 1s 
an afcent of about two leagues broad. Its de=. 
clivity is every where more rapid than that “OFF 
the firft zone; and this rapidity augments ins 
proportion as you approach toward the fum= 
mit. The furface of this fecond zone is about | 
forty or forty-five fquare leagues: Its whole 
extent is covered with magnificent forefts, and F 
form a fine belt of verdure to the white and) 
hoary head.of this venerable mountain. The 
foil. of thefe fine forefts is nothing but lava and 
afhes converted by the operation of time into. 
excellent earth. What is ftill more remarkable, 
the furface of this zone is {o unequal, that it et 
very 
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| very where prefents hills, ‘or rather: mountains, 
all of which have been produced by different 
eruptions from the fummit of Atna, and other 
craters below the’ fummit, feveral of which 
| have formerly acted in this very zone; now 
|: converted into forefts. 
| .: Before arriving at the fummit, and after 
Bs Bice pafled thefe fine forefts, we traverfe a 
third zone, which gives birth to finall vegetables 
‘only. In winter, this region is covered with 
Ænow, which melts in fammer, We afterwards 
| meet with a line of pérmanént fnow, which 
“marks the commencement of the fourth zone, 
| land extends to the top of the mountain. Thefe 
| flows and : ice occupy about two leagues from 
the region of fmall ‘vegetables to the fummit, 
which is likewife covered with fhow: and ice; 
Its figure is an exa@ cone ; and it contains 
the great crater of the volcan: from which are 
continually difcharged iminenfe volumes of. 
fmoke. The internal figure of the crater As 
that of an inverted cone, It is compofed of no- 
ene but afhes and other burnt matters thrown 
out by the mouth of the crater, which isin the 
entre of the volcano. The external furface of 
the fumiit is very rough. The fnow is cover- 
ed with afhes, and do cold is very piercing, 
On the north fide of this region of fnow, shea 
are feveral {mall lakes which never freeze. 
| In general, the furface of this laft zone is pretty 


K 3 |  équal, 
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equal, and obférves the fame declivity, except in 
a few places ; and it is below this region only # 
where we meet with a great number of ine~— 
qualities, eminences, and hollows produced by 
eruptions, and where we fee hills and moun- 
tains more or lefs recently formed, and com> 
pofed of burnt matters rejected by thefe dif 
ferent mouths or craters. 

In 1770, according to Mr Brydone, the cfd 
ter on the top of Ætna was more than a league 
in circumference ; and very different dimenfions | 
have been afcribed to it both by ancient and mo-* 
dern: authors. All thefe authors, however, 
_ were right; for the dimenfions of this mouth of. 
fire have undergone many alterations, . All_ 
we can infer hie the various defcriptions that 
have been given of it, 15, that the crater with its 
margins have been. four times overturned within 
thefe fix or feven hundred years. The mate=k 
rials of which it is compofed fall: back into the 
bowels of the mountain, are again rejected by 
frefh eruptions, and form a new crater, which 
augments and rifes by degrees, till tt again falls. 
back into the great gulf of the volcano, — À 

The top of the mountain is not the only. 
place from which the fubterraneous fire has been 
difcharged. Through the whole territory which 
forms the fides and ridge of Ætna, and at great 
diftances from the fummit, there: are many 

craters 
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_ craters ich give paflage to the fire, and which 


are furrounded with broken rocks that had been à 
difcharged by different eruptions. We may 
even reckon feveral hills formed by the erup- 
tions of thefe fmall volcano’s which furround 
the great one. Each of thefe hills has a crater 
at its top, in the centre of which is a deep 
mouth or gulf. Every eruption of Ætna has 
produced a new mountain ; and, perhaps, Mr 


_ Brydoneremarks, their number would determine, 


ed 


better.than any other method, that of the rt 
tions of this famous volcano. 

The city of Catania, which is fituated at the 
foot of Mount Ætna, has often been laid in ruins 


 bythe lavas which iffued from thefe new moun- 


tains during the time of their formation. In 
afcending from Catania to Nicolofi, we traverfé 
twelve miles through a country formed by ans 
cient lavas, where we fee the mouths of extin- 


 guifhed volcano’s, which at prefent are fertilé 


lands, covered with grafs, corn, and vineyards, 
The lavas which form this region proceeded 
from the eruptions of the fia 1 mountains, 


which are every where difperfed over the fides 


of Ætna: They are all without exception, cis _ 
ther regular hemifpheres or cones. In genes 
Dur. every eruption railed one of thefe moun- 


_ tains. Hence the adtion of the fubterraneous 


fres does not always reach the fummit of Ærna. 


They often iffue from the fides, and even from 


+ 


the foot of this burning mountain. | Biche es. 


ruption from the fides of Ætna commonly pro- à 
duces a new mountain compofed of rocks, ftones,  « 


and afhes-projeéted to a great diflance by the 


force of the fire; and the magnitude of thefe — 
new mountains is proportioned to the duration, | 


of the eruption. If it continues but a few days, 


it produces only a little hill, about a league in 


circumference at the bafe, and three or four. 


hundred feet in. perpendicular height. But, if 
the eruption continues fome months, like that 


of 166y, it then gives rife to a confiderable 


mountain of two er three leagues in circumfe- 
rence, and nine hundred or a thoufand feet 
high; and all thefe hills produced by. Ana, 
fome of which are twelve thoufand feet high, 
~ appear 0: aly as {mall elevations intended to ac- 
company the majefty of the parent mountam, 

In Vefuvius, which is a very {mall volcano 
when compared with Ætna, eruptions from the 


fides of the mountain are rare, and the lava ge-. 


nerally iffues from. the crater at the fummit. 
But, in /rna, eruptions more frequently pro- 
ceed from the tides than the top, and lava ils 
fucs abundantly from every new mountain form- 
ed by thefe eruptions. Mr Brydone, according 
to the information he received from M, Recupero, 


fays, that the mafles of flones projeéted from. 
Æina rife to  fuch a height that they. take 


twenty-one feconds of time in defcending te 


the 
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the earth ; while thofe of Vefuvius fall in nine 
feconds ; hence the ftones projected by Vefuvi- 
_ us rife to the height of 1215 feet, and thofe pro 
| jected by Aitna nfe 6615 feet; from which we 
may conclude, if the obiamvations be accurate, 
that the force. of Ætna is to that of Vefuvius as 
441 to 81, 2. e. five or fix times greater. That 
Veluvius'is a very feeble voleano, when com- 
| pared to tna, is proved in a more forcible 
manner by this circumftance, that Ætna has ac: 
tually produced other Volcano? 8, is are 
larger than that of Vefuvius. | 
* Not a great way from this cavern, are two 
tof the moft beautiful mountains a all that 
‘number that {pring from tna. | mounted 
* one of our beft mules, and with a good deal 
‘ of difficulty arrived at the fummit of the high. — 
‘eft of them, juft a little before fun-fet. The 
# profpea of Sicily, with the furrounding fea 
‘and all its ilands, was wonderfully noble. The 
* whole courfe of ase river Semetus, the ruins 
‘of Hybla, and feveral other ancient towns; 
“the rich corn-fields and vineyards on the low- 
‘er region of the mountain, and the amazing 
‘number of beautiful mountains below, made a 
* delightful fcene. The halla vis craters ue thefe _ 
| _ * two mountains are each of them confiderably : 
* larger than that of Vefuvius. They are now 
| ‘filled with flately oaks, and covered to a great 
“ depth with the richeft foil. I obferved that 
BA” i “this 
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“this region of Ætna, like the former, is com= : 


‘ pofed of lava; but this is now covered fo deep 


©in the beds of the torrents. In many of thefe 
‘it is worn down by the water to the depth of 
‘ fifty or fixty feet, and in one of them fill con- 


© with earth, that it is no where to be feen, but — 


‘ fiderably more... This conical mountain is of — 


“a very great fize ; its circumference cannot be 


*lefs than ten miles. Here we took a fecond . 
‘reft, as the greateft part of our fatigue ftill re-. 


mained. The mercury had fallen to 20 : 4%. 
‘—We found this mountain exceflively fteep ; 
© and although it had appeared black, yet it was 
‘likewife covered with fnow.... The prefent 
¢ crater of this immenfe volcano is a circle of a- 


© bout three miles and a half in circumference, | 
“It goes fhelving down on each fide, and forms — 
‘a regular hollow like a vaft amphitheatre. ! 


‘From many places of this fpace, iffue volumes 


“of fulphureous fmoke, which, being much : 
* heavier than the circumambient air, inftead of © 


‘rifing in it, as fmoke generally does, imme- ! 


‘ diately on its getting out of the crater, rolls 
* down the fide of the mountain like a torrent, 


‘till coming to that part of the atmofphere of, 


‘ the fame fpecific gravity with itfelf, it fhoots off « 


‘horizontally, and forms a large track in the © 
‘air, according to the direction of the wind 3; — 


* which, happily for us, carried it exactly to the © 
‘fide oppofite to that where we were placed. © 


‘ Theg 
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* The crater is fo hot, that it is very dangerous, 
“if not impoflible, to go down into it ; befides, 
“the fmoke is very dau diac and, in 


* many places, the furface is fo foft, there have 


‘been inftances of people finking down in it, 
‘and paying for their temerity with their lives, 
‘ Near the centre of the crater is the great mouth 


* of the volcano. ... When we arrived at the 


§ foot of the cone, we obferved fome rocks of 
‘an incredible fize, that have been difeharged 
‘from the crater. The largeft that has been 
‘ obferved from Vefuvius, is a round otte of a= 
* bout twelve feet in diameter. Thefe are much 

‘ greater ; indeed almoft in proportion of the 
A fountains to each other.’ | 

As all that region from the top of Ætna, to 
the diftance of two leagues below, prefents an e- 
qual furface, without hills or valleys, and as the 


tuins of Empedocles the philofopher’s: tower, 
‘who lived four hundred years before the Chri: 


ftian aera, are {till to be feen, it is probable, that, 
during all this period, the great crater has made 
few or no eruptions. Hence the force of the 
fire has diminithed, as it no longer aéts with vio- 
lence at the fummit, and as all the modern e- 
ruptions have happened in the lower regions of 
the mountain, However, within thefe few cen- 
turies, the dimenfions of the great crater have 
been often changed, as appears from the mea 


furements of Sicilian authors at different periods, 


Sometimes 
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Sometimes it falls down, and is again gradually 
elevated till it falls afrefh. The firft of thefé 
fallings, which are well attefted, happened in thé 
year 1157, a fecond in 1329, a third in 1444, 
and the laft in 1669. But, from thefe fads we 
fhould not conclude, as Mr Brydone has done, 
that the crater will foon fuffer another overthrow, 
The notion, that this effe@. fhould be produced 
‘every hundred years, feems to have no founda= 
tion. I fhould rather imagine, that, as the fire 
no longer acts with violence at the fummit, its 
force has diminifhed, and will continue to di- 
minifh, in propottion as the fea retires: It has 
already retired feveral miles by the aétion of the 
volcano, which has formed large banks and buls 
warks by vaft. torrents ‘of. lava.  Befides, / we 
know, from the diminifhed. rapidity of Scylla . 
and Charybdis, and feveral other indications, that 
the Sicihan fea has funk confiderably within — 
thefe two thoufand five hundred years, We may, 
therefore, conclude that this fea will continue to 


fink, and, of courfe, that the a@ion of the | 


neighbouring volcano’s will not relax ;: fo that 
the crater of Ætna may remain during a. long 
time in its prefent. ftate; and, if ever it falls 
‘back into the gulf, it will probably be for the 
daft time, [ farther prefume, that Ætna ought 
to be regarded as one of the primitive moun- 
tains, On account of its height and the immen= - 
| fity of its fiZe, and that it began to act at the re- 
, _ mote 


AND VOLCANO’S. 157 


mote period when the waters firft retreated. 
Its action, however, ceafed after this retreat, and 
was not renewed till that modern period when - 
the Mediterranean fea, being elevated by the 
rupture of the Bofphorus and the Straits of 
Gibraltar, deluged the land between Sicily and 
Italy, and approached to the bafis of Ætna. Per- 
haps the firft of thefe eruptions is flill pofterior 
to this epoch of Nature. ‘It is evident,’ Mr 
Brydone remarks, ‘ that Ætna did not burn in 
* the days of Homer, nor for a long time before, 
¢ Gtherwife it would have been impoffible that 
$ this poet fhould have talked fo much of Bens 
‘without mentioning an object fo aftonifhing.’ 
This remark of Mr Brydone is extremely juft ; 


and, of courfe, the firft known eruptions of Ætna 


fhould be dated after the age of Homer. But 
| we perceive, from the poetical allufions of Pin- 
dar and Virgil, and from the defcriptions of an- 
cient and modern authors, that, in the fpace of 
eighteen or nineteen centuries, the whole face 
of this mountain and of the adjacent country 
has been changed by earthquakes, eruptions, tor- 
rents of lava, andthe formation of hills and 
gulfs by thefe commotions. For the facts above 
related I am indebted to Mr Brydone’ s excellent 
performance ; and | have too high an efteem 
for Mr Brydone to believe that he can be offen- 


ded, becaufe I do not agree with him as to the 


_ force of volcano’s, and fome other conclufions 
os | he 
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he has drawn from thefe fas. No preceding 
author has obferved with equal acutenefs, or 
prefented fuch lively piQures of-the ol.jeéts he 
furveyed ; the whole republic of letters, there= 
fore, ought to unite in celebrating a work fo de- 
ferving of praife. 

Torrents of glafs in fufion, which have re- 
ceived the denomination of lavas, are not the firft 
effects of eruptions. Thefe eruptions are com- 
monly announced by an earthquake more or lefs 
violent, which is the firft effort of the fubterra- 
neous fire to efcape from the bowels of the earth: 
It foon, however, opens a paflage, which it en- 
larges by projecting rocks and every other ob- 
firuétion to its motion, Thefe materials, which 
aré exploded to a great height, fall back upon 
each other, and form an eminence more or lefs 
eonfiderable in proportion to the duration and 
violence of the eruption. As all the reje@ed 


matters are penetrated by fire, and moft of them’ 


converted into burning afhes, the eminence to 


which they give rife is a mountain of folid fire, 


in which a great part of the matter is melted by 
the fervency of the heat. ‘This melted matter 
foon begins to run, and generally flows to the 
foot of the new mountain by which it was pro- 
duced. But, in fmall volcano’s, which have not 
force fufficient to throw the ejected matters to a 
great diftance, the lava iffues from the top of the 
mountain, This effect is confpicuous in the e- 


ruptions of 


- 
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ruptions of Vefuvius. The lava rifes in the 


centre of the crater. The volcano firft throws 


out ftones and afhes, which fall perpendicularly 
back into the old crater and augments its fize. 
It is through this additional matter, which has 
fallen back, that the lava opens a paffage. Thefe 


_ two effects, though different in appearance, are 


neverthelels the fame; for, in a {mall volcano, 
which, like Vefuvius, has not force enough to 


give birth to new mountains by projecting its 


_ materials to a diftance, the whole fall back upon 


the fummit and increafe its height ; and it is at 
the foot of this new crown of matter that the 


Java forces its way and flows down the moun= 


‘tain. This laft effort is generally fucceeded by 


a repofe of the volcario. The fuccuffions of the 
earth within, and the projections without, ceafe 


as foon as the lava flows. But the torrents of 


this glafs in fufion produce effects ftill more ex- 


_tenfive and difaftrous than the convulfions of the 
mountain during an eruption. Thefe rivers of | 
_ fire ravage, deftroy, and disfigure the furface of 

the earth. Nothing can oppofe their dreadful 


progrefs, Of this the unfortunate inhabitants 


| of Catania have had fatal experience. As their 
city had often been deftroyed, either wholly or 


in part, by thefe torrents of lava, they built very 
ftrong walls of fifty-five feetin height. Sur- 


rounded by thefe ramparts, they believe them- 
felves to be fafe. The walls, it is us refifted the 


heat 
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heat and the weight of the torrent. But this. 
réfiftance ferved only to dam up the lava, which — 
rofe above the ramparts, fell back upon the nee | 
and ravaged ever thing in its progres. © 

Thefe torrents of lava are often half a league, 
and fometimes even two leagues broad. 

‘ The laft lava we crofled before our arrival at 
‘ Catania, is of a vaftextent. I thought we never 
_*fhould have done with it; it certainly is not 
©lefs than fix or feven miles broad, and appears — 
‘in many places to be of an enormous depth, 

‘ When we came near the fea, I was defirous 
“to fee what form it had affumed in meeting 
“ with the water. I went to examine it, and 
© found it had driven back the waves for upwards | 
“of a mile, and had formed a large black high 
‘promontory, where before it was deep water. 
* This lava, | imagined, from its barrennefs, for 
* it is as yet covered with a very {canty foil, had 
‘run from the mountain only a few ages ago; 
* but was furprifed to be informed by Signior _ 
* Recupero, the hiftoriographer of Ætna, that 
‘this very lava is mentioned by Diodorus Sicu- 
‘Jus to have burft from Ætna in the time of. 
“the fecond Punic war, when Syracufe was be- | 
“fieged by the Romans. A detachment was 
€ fent from Taurominum to the relief of the be- 
‘fieged. They were ftopped on their march 
f by this fiream of lava, which having reached - 
‘the fea before their Meas! at the oat of the ” 

‘ mountain, 


RE ES ee 
a PL SE me à om Lee Te Ce meet “4 
mnt ee ee ee 

EE ee ES ee — 

pen, ef rune = 

DE 3 pe 


AND VOLCANO}S  ià 


© mountain, had cut off their paflage; and obli= 
* ged them to return by the back of dKtna, up= 
* wards of 100 miles about. His authority for 
“this, he tells me, was taken from infcriptions _ 
‘on Roman monuments found on this lava; 
‘and that it was likewife well afcertained by 
“many of the old Sicilian authors, Now; as 
‘this is about 2000 years ago, one would have 
‘imagined, if lavas have a tegular progrefs in 
* becoming fertile fields, that this muft long a= 
“go have become at leaft arable; this however 


. “is not the cafe, and it is as yet only covered 


‘with a very fcanty vegetation, and incapable 


_ ‘of producing either corn or vines. There are 


“indeed pretty large trees growitig in the cre- 
“vices, which are full of a rich earths but in 
‘all probability it will be fome huridred years 
‘yet, before there is enough of it to render this 
‘land of any ufe to the proprietors, 

“ We pañled the river Alcantara off vii? way 
‘to Piedmonte, over a latge bridge built entire- 
‘ly of lava; and near to this the bed of the ri: 
‘ver is continued for a great Way; through 
* one of the moft remarkable, and probably one 

‘of the moft ancient lavas that ever rin from 
© Ætna. In many places the current of the river; 
‘which is extremely rapid; has worn down the 
* folid lava to the depth of 50 or Go feet, Re= 
* cupero, the gentleman I have mentioned; who 
“is engaged in writing the natural hiftory of 


Vou, IX L «Fitna, | 


162 OF EARTHQUAKES 


‘ Ætna, tells me, he had examined this lava 
‘with great attention, and he thinks that its 
‘ courfe, including all its windings, 1s not lefs 
than 40 miles. It iffued from a mountain on 
“the north fide of Ætna, and finding fome val- 
‘ leys that lay to the eaft, it took its courfe that 
way, interrupting the Alcantara in many 
‘ places, and at laft arrived at the fea not far 
from the mouth of that river. 4 

‘ The city of Jaci or Aci, and indeed all the 
‘towns on this coaft, are founded on immenfe 
‘rocks of lava, heaped one above another, in 
‘fome places to an amazing height; for it ap- 
“pears that thefe flaming torrents, as foon as 

they arrived at the lea, were hardened into . 
rock, which not yielding any longer to the 
‘ preffure of the liquid fire behind, the melted 
matter continuing to accumulate, formed a. 
‘ dam of fire, which, in a fhorttume, run over. 
‘the folid front, pouring a fecond torrent into, 
‘the ocean: This was immeciately confolidated, 
‘and fucceeded by a third, and fo on.... The 
‘road from Jaci to this city is entirely over la- 
‘ya, and confequently very fatiguing: ‘and 
étroublefome. Within a few miles of that 
‘place, we counted eight mountains formed by 
‘eruptions, with every one its crater, from 
‘ whence the burnt matter was difcharged. Some 
© of thefe are very high, and of a great compafs. 
‘It appears evidently, that the eruptions of 

| ‘ Mount 
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Mount Ætna have formed the whole of this 
f coaft, and in many places have driven back 
‘ the fea for feveral miles from its ancient boun- 


“dary... At Catania, near to a vaults which is 


* now thirty feet below ground, and has pro- 

“ bably been a burial place, there is a draw-well, 
* where there are feveral ftrata of lavas, with 
* earth to a confiderable thicknefs over the fur- 


* face of each ftratum. Recupero has made ufé 


* of this as an argument to prove the great an- 


, “ tiquity of the eruptions of his mountain. For 
“if it requires two thoufand years or upwards 
‘to form but a fcanty foil on the furface of a 
“Java, there muft have been more than that: 


*“fpace of time betwixt each of the eruptions 
‘which have formed thefe ftrata. But what 


* fhall we fay of a pit they funk near to Jaci, of 


‘ a great depth? They pierced through feven 
* diftinét lavas one under the other, the furfices 


‘of which were parallel, and moft of them co- 


* vered with a thick bed of rich earth. Now; 
*fays he, the eruption which formed the loweft 


‘of thefe lavas, if we may be allowed to reafon 


| Sale analogy, muft have flowed from the 


. pp à om 


* mountain at leaft 14,000 years ago. « ... 
“The great eruption of 1669, after fhaking 


“the whole country around for four months, 
“and forming a very large mountain of ftones 
“and afhes, burft out about a mile above Monpe- 

*heri, and def fcending like a torrent, bore el 


bares,  “ againtt 
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againft the middle of that mountain, and (they 
pretend) perforated it from fide to fide: This 
however 1 doubt, as it muft have broken the 
regular form of the mountain, which is not. 
the cafe. But certain it is, that it pierced. it 
to a greath depth. The lava then divided in-. 
to two branches; and furrounding this moun- . 
tain, joined again on its fouth fide ; and lay- 
ing wafte the whole country betwixt that and 
Catania, fcaled the walls of that city, and. 
poured its flaming torrent into the ocean. In 
its way, it is faid to have deftroyed the poffef- 
fions of near 30,000 people, and reduced them. 
to beggary. It formed feveral hills where. 
there were formerly valleys, and filled up a_ 
large lake, of which there is not now the leaft , 
veftige to be feen. . .. There is no part of the 
coaft from Catania to Syracufe nearer than, 
thirty miles to its fummit ; and yet there has, 
hardly been any great eruption, where the 
lava has not reached the fea, and driven back 
its waters to a great diftance, leaving high 
rocks and promontories, that for ever fet its” 
waves at defiance, and prefcribe their utmoft, 
limits. What a tremendous fcene muft the 
meeting betwixt thefe adverfe elements have 
formed ? fing 
‘ We may eafily ,conceive the variety of 
changes this coaft has undergone in the {pace 
of fome thoufands of years, as every great e- 
fee ‘ ruption 


AND VOLCANO’S 165 


ruption muft have made a confiderable diffe- 
_ *rence.—Virgil is wonderfully minute and ex- 
Sa in his geography of Sicily ; and this is the 
‘only part of the ifland that feems to be mate- 
‘ rially altered fince his time. He fays there was 
“a very large port at the foot: of Ætna, where 
_‘ fhips were fecure from every wind ; 


“ Portus ab acceflu ventorum immotus et ingens ;” 


‘of which, at prefent, there are not the leaft 
“remains. It is probably the fame that was call- 
* ed by the Sicilians the port of Ulyffes ; which 
“is often mentioned by their writers.—The 
‘place of its exiftence is ftill fhewn betwixt 
“three and four miles up the country, amongit 
* the lavas of Ætna. . 
‘ The Bisturaterétics of the great bafe of Æt- 
‘ na, Recupero told me, he had been at a good 
‘ deal of pains to afcertain ; as it had generally 
‘ been computed only at a hundred miles, or 
‘ little mere, although the radii of that circle 
* had ever been efteemed at thirty of thofe miles; 
* an abfurdity in computation that had put tes 
‘upon making this inquiry. The refult was, 
“that taking the fuppofed diftances of one place 
_ * from another, all the way round, the fum of 
© the whole amounted to one hundred and eighty- 
‘three miles: An immenfe circle furely, and 
“which is fill enlarged its every confiderable 
* eruption.’ 


L 3 Here 
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Here we have a territory of about 300 fuper- | 
ficial leagues, all covered or formed by the pro- * 
jections of volcano’s, In this territory, inde=. 
pendent of the peak of Ætna, there are many | 
other mountains, all of which are furnifhed with | 


craters, and exhibit an equal number of particu- 


Jar volcano’s. Ætna, therefore, muft not be re- ‘ 
garded as a fingle volcano, but as an aflemblage } 


of voleano’s, the greater part of which are extin- 


guifhed, or huts with a gentle fire, and a few of | 


them ftill act with violence. At prefent, the 


fummit of Ætna throws out nothing but fmoke; ! 


and there feems to have been no eruption from 
it far a very lone period of time; becaufe it is 


furrounded, to he diftance of two leagues, with : 


CESSE 


an equal iene and below this high region co- # 
-vered with fnow, we find a large zone “ét vaft | 
forefts, the foil of which is a fertile earth of fe- — 


veral féet in thicknefs. This inferior zone is 


interfperfed ‘with inequalities, and prefents 
heights, valleys, hills, and even pretty large. 


mountains. But, as almoft the whole of thefe. 


inequalities are ve with 4 great thicknefs 


of earth, and as a long pees of time Was . 
neceflary to convert Jolene matters into vere= 
table foil, we fhould resard the fummit of #t- 


na, and ne other mouths which furround it ton 


the diftance of four or five leagues, as volca= 


no's almoft extin@, or, at leatt, ftifled for 4, 


number of ages; for all the eruptions, the dates 4 
of 
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of which can be afcertained for two thoufand 
five hundred years, have happened in the lower 
region, ie. five, fix, or feven leagues diftant 
from the fummit. The volcano’s of Sicily feem 
to have had two different ages: The firlt very 
ancient, when the fummit of tna began to act, 
and when the univerf:l ocean left this fummit 
dry, and funk fome hund+eds of fathoms below : 
It was at this period that the firft eruptions hap- 
pened, which produced lava at the fummit, and 
gave rife to thofe hills found below in the re- 
gion of forefts; but afterwards, the waters con- 
 tinuing to. fink, they totally abandoned this 
mountain, as well as all the territories of Sicily 
and the adjacent continents. After this total 
retreat of the waters, the Mediterranean was 
only a lake of a moderate extent, and its wa- 
‘ters were very diftant from Sicily, and all the 
countries whofe coafts it now wathes. During 
all this time, which lafled feveral thoufand 
_ years, Sicily was perfe&ly tranquil: Ætna, and 
the other ancient volcano’s which furround its 
fummit, had ceafed to act; and it was not till af- 
ter the augmentation of the Mediterranean by 
the waters of the ocean and .of the Black fea, 

4. e. after the rupture of the ftraits of Gibraltar 
and of the Bofphorus, that the waters attacked 
the bafes of the new mountains of Ætna, and 
produced thofe-modern eruptions which have 
happened fince the age of Pindar to the prefent 

time; 
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time; for this poet is the firft author who has 
aren notice of eruptions of volcano’s in Sicily, 
Vefuvius was precifely in the fame fituation: 


It was long one of the extinguifhed volcano’s of © 


Italy, which are very numerous; and their e- 
ruptions were not renewed till after the waters 


of the Mediterranean were increafed and reach- 


ed the bafes of thefe inflammable mountains. 
The memory of the firft eruptions, and even of 
all thofe which preceded the age of Pliny, was 
entirely obliterated. Neither fhould this circum- 
ftance excite furprife; for ten thoufand years 
have, perhaps, elapfed fince the general retreat 
of the waters to the augmentation of the Medi- 
terranean, and an equal portion of time from the 
firft eruption of Vefuvius till their removal, 

All thefe confiderations feem to prove, that fub- 
terraneous fires cannot act with violence, unlefs 
when they are fo near the fea as to receive a 
fhock fram a great body of water. This rea- 
doning is Rennie by other phaenomena: Vol- 


cano’ § ‘fometimes throw out great quantities of . 


water, and likewife torrents of bitumen. P. de la 
Torré, an able philofopher, relates, that, on the 
goth of March 1755, an Rent torrent of water 


ifued from the foot of the mountain, which de- 1 


luged the nei ighbou uring country. This torrent 


brought dewn fuch a quantity of fand, that it 


covered an extenfive plain. Thefe waters were 


very hot. ‘The flones and fand left on the plain 


differed 
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_ differed not from thofe found in the fea. The 
torrent of water was immediately followed by 
another of inflamed maser: which proceeded 
from the fame opening *. 

The fame eruption, 1755, was NUE 
fays M. D’Arthenay, by an inflammation fo - 
great, that it illuminated more than twenty-four 
miles of country along the coafts of Catania. The 
explofions were foon fo frequent, that, on the 
3d of March, we perceived a new mountain in 
the top of the old fummit, in the fame manner 
as lately happened. to Vefuvius. Laftly, the 
magiftrates of Mafcali informed us, that, on the 
gth of the fame month, the explofions were 
terrible ; that the whole fky was darkened with 
_ fmoke ; that, on the approach of night, it be- 
gan to rain a deluge of fmall ftones, fome of 
which weighed three ounces, and covered all 
the adjacent cantons ; that this tremendous rain 
continued an hour and a quarter, and was fuc- 
ceeded by another of black afhes, which lafted 
_ the whole night ; that "next day, about eight 
o'clock inthe morning, the fummit of Ætna 
threw out a river of water, which, for magni- 
tude, might be compared to the Nile : that the 
moft ancient. and rugged anita: of. dava 
were in an inftant converted by this torrent in- 
to a vaft plain of fand ; that the water, which 

 for- 


* Hitt. du Mont Vefuve, par le P. J, M. de la Torré; 
Seurnal étranger, mois Fanvier 1576, p. 203. 
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fortunately ran not above half a quarter of ans 
hour, was very hot; that the ftones and fand © 
carried along with it Hiferkd not from thofe of : 
the fea ; that, after this inundation, there iflued 
from the fame mouth a fmall rivulet of fire, 
which flowed during twenty-four hours; that, 
on the rith, about a mile below this mouth, a. 
‘rent happened through which iffued a ftream 
of lava, of about a hundred fathoms broad by 
two miles in length, and that it continued its 
courfe through the country the fame day in 
which M. D’Arthenay wrote this relation *. 

Let us attend to what Mr Brydon has re- 
marked concerning this eruption. * Part of the 
€ fine forefts which compofe the fecond region : 
* of Ætna was deftroyed by a very fingular e- 

* vent, not later than the year 1755. During 
‘an eruption of the volcano, an immenfe tor- 
®rent of boiling water iffued, as is imagined, 

* from the great crater of the mountain, and in | 
‘an inftant poured down to its bafe; over- 

‘ whelming and ruining every thing it met with | 
‘in its courfe. Our conductors fhewed us the 
€ traces of this torrent, which are fill very vifible ; 

‘ but are now beginning to recover verdure and 
‘ vegetation, which for fome time appeared to 


¢ have been loft. ‘The track it has left feems 
“to 


* Mem. des Savans étrangers, imprimés comme fuite des 
mem, de l’acad. des fciences, tom. 4. p. 147. 
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* to be about a mile anda half broad; 3 and in 
“ fome places ftill more. 
“The common opinion, 1 find, is, that this 


-f water was ralfed by the power of fuétion, 


‘through fome communication betwixt the vol- 


cano and the fea; the abfurdity of which is 


: “too glaring to need a refutation. The power 


* of fuction alone, even fuppofing a perfe&t va- 
“cuum, could never raife water to more than 


‘* thirty-three or thirty- four feet, which is e- 


€ qual to the weight of a column of air the Lars 


| ‘height of the atmofphere.’ 


I muft here obferve, that Mr Bevis icing 


! to have deceived himfelf ; for he confounds the 


force arifing from the weight of the atmofphere : 


with the force of fuGtion produced by the ac- 


tion of fre. The force of the air, when a va- 


cuum is made, is indeed limited to thirty-four 
feet. But the force of fuction by fire has no 
limits : It is always proportioned to the quan- 
tity and intenfity of the heat by which it is 
produced, as is evident from the common ef- 
feéts of blaft furnaces. Hence the opinion of 
the enlightened people of the country, inftead of 
being abfurd, feems to be well founded. It is 


neceflary that the cavities of volcano’s fhould 


communicate with the fea: Without this com- 
munication, fuch immenfe torrents of water 
could not be thrown out, nor indeed could any 


eruption ever happen; for no power, except 


the 
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the fhock produced by the mingling of fire and 
water, could give rife to fuch violent effects. 

The volcano of Pacayita, called the water vol- 
cano by the Spaniards, in all its eruptions, 
throws out torrents of water. The laft erup- 
tion, in the year 1773, deftroyed the city of 
Guatimala, and the torrents of water and lava 
defcended to the South Sea. 

With regard to Vefuvius, it has been remark- 
ed, that a wind, which blows from the fea, pe- 
netrates into the mountain. The noife it makes 
in certain cavities is heard, as if fome torrent 
pafled below: This noife ceafes whenever the 
land winds blow, and, at the fame time, the 
exhalations from the mouth of Vefuvius be- - 
come lefs confiderable. But, when the wind — 
_ blows from the fea, this noife which refembles 
that of a torrent, recommences, and the exha- 
lations of flame and fmoke increafe. The wa- 
ter of the fea, by thus infinuating itfelf into the 
mountain, fometimes in greater, and fometimes 
in fmaller quantities, is the reafon why this vol- 
cano has often thrown out both afhes and wa- 
ter *. Rx | 
The learned M. D’Arthenay, who has com- 
_pared the modern with the ancient ftate of Ve- 
fuvius, relates, that, during the interval which 
preceded the eruption 1631, the funnel or cra- 

3 ter 


| * Defcript. hiftorique et philof. de Vefuve, par M. l'Abbé 
Mecatti ; journal étranger, imois Och 1754. 
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ter of the mountain was covered with trees and 
verdure ; that the fmall plain which bounds it 
produced excellent pafture ; that, in departing 
from the fuperior margin of the crater, we have 


‘a mile to defcend before we arrive at this plain, 
in the middle of which was another gulf. We 


defcended this gulf about a mile, by narrow 


- and winding roads of an equal declivity, which 


led into a vaft {pace furrounded with caverns, 
from whence there ifflued wands Jo impetuous . 


and fo cold, that it was impoffible to endure them. 


According to the fame obferver, the fummit of 
Vefuvius was then five miles in circumference. 
We fhould not, therefore, be furprifed, that 
fome philofophers have maintained that what 


feems now to be two mountains, was formerly 


one ; that the volcano was in the center, but 
that the fouth fide, having fallen by the force 
of fome eruption, produced the valley which 


_ feparates Vefuvius from Mount Somma *, 


M. Steller remarks, that the volcano’s in the 
north of Afiaare almoft always 2/olated; that they 
have nearly the fame furface ; and that there are 
always lakes on the rs, and hot waters at 
the foot of thofe mountains whofe volcano’s are 
extinct. This, he adds, isa farther proof of 


_ the. correfpondence eftablifhed by Nature be- 


aad 


tween the fea, mountains, volcano’s, and hot 
waters, - 


* Obferv. fur le Vefuve, par M. d’Arthenay ; Journal de 


Savans étrangers, tom. 4. pe 147 
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waters. We find many fprings of hot water in - 
different parts of Kamtfchatka *. In the ifland : 
of Sjanw, forty leagues diftant from Ternate, 
there is a volcano, which often throws out wa- 
ter, afhes f, &c. But it is unneceflary to ac- 
cumulate more fadts to prove the communica- 
tion of volcano’s with the fea. The violence — 
of their eruptions would be fufficient to juttify 
the prefumption ; and the general fact, that all 
acting volcano’s are fituated near the fea, com- 
pletes the demonftration. However, as fome — 
philofophers have denied the reality and even 
the poffibility of this communication of volca-_ 
no’s with the fea, | fhall mention another fa@ 
related by M, de la Condamine, a man equally 
enlightened as worthy of credit. ‘On the 14th 
© of June 1755,’ he remarks, ‘I mounted to 
‘ the fummit of Vefuvius, and even to the brink 
© of the funnel formed round the mouth of the 
‘ volcano by its laft explofion ; and I perceived 
‘in the gulf, about forty fathoms deep, a 
‘oreat cavity refembling a vault toward the. 
‘north of the mountain, I threw down large | 
“ftones into this cavity, and counted twelve : 
€ feconds before the noife of their rolling cea= — 
“fed. At the end of their fall | heard a noife # 
‘fimilar to that of a ftone falling into a mire ; 
‘and, when nothing was thrown in, I heard a 
| ‘ noife 
* FA gen. des voyages, tom. 19, P: ees 
+ D ED a ih Ly 4e 
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‘ noife like that of agitated wavesT.’ If the 

fall of the ftones had been perpendicular, and 
‘met with no obftacle, twelve feconds would 

have given a depth of 2160 feet, and the bot- 

tom of the gulf would, on this fuppofition, be 

deeper than the level of the fea ; for, according 
‘to le P. de la Torré, in 1753 this mountain 
was only 1677 feet above the furface of the fea, 
and this elevation has been diminifhed fince 
‘that period. Hence we may conclude, ‘at the 
caverns of this volcano defcend below the level 
of the fea, and, of courfe, they may have fub- 
» terrancous communications, 

On the 15th of July 1753, I received, from 
an eye- -witnefs, and an accurate obferver, a di- 
ftinct detail of the then condition of Fes 
I fhall fubjoin it in the words of the author, be- 
 caufe it will tend to fix our ideas concerning 
what is to be farther apprehended from the ef- 
fes of this volcano, the force of which feems 

to be greatly diminifhed. 

- © Having arrived at the foot of the mountain, 
‘ which is about two leagues diftant from Na- 
wens we mounted during an hour and a half 
‘ upon afles, and an equal portion of time was 
* © employed in completing the journey on foot. | 
“This is the fteepeft and moft fatiguing part of 
‘ the way. We held by the belts of two men 

x ‘who 

_ + Voyage en Italie, par. M. de la RU Mem. de 
P Acad. des Sciences, année 1757, p. 373. 
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* who went before, and we climbed among afh< | 
‘es and ftones formerly exploded. | 

‘In our afcent, we faw the layas of different 
‘eruptions, The moft ancient, whofe age is 
* uncertain, but tradition. affigns it two hundred 
© years, is of an iron-gray colour, and has all 
* the appearance of a ftone: It is ufed for pa- 
‘ ving the ftreets of Naples, and in other works 
‘of mafonry. We found others, which were 
‘ faid to be fixty, forty, and twenty years old. 
* The laft was thrown out in the year 1752. . 4 
* Thefe different lavas, except the moft ancient, _ 
“when viewed at a diftance, have the appear= 
“ance of a blackifh brown rugged earth, more 
or lefs recently laboured. When viewed near= - 
“er, itis a matter perfe@ly fimilar to the refufe- 
. © of iron founderies. It is more or lefs compo- 
* fed of earth and ferruginous matter, and. ap= 
* proaches more or lefs to the nature of ftone. 

* When arrived at the top, which before the 
‘eruption was folid, we find the firft bafin, 
* whole circumference is faid to be two Italian © 
‘miles, and its depth appears to be about forty 
‘feet. It is furrounded with a cruft of earth, 
‘which gradually thickens toward the bafe, and 
“its upper margin is two feet broad, The bot- 
‘tom of this bafin is covered with a greenifh 
‘ yellow fulphureous matter, which is hard and _ 
‘warm, but does not burn; and fmoke iffues 
* through different fiflures. 

x 
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* In the centre of this bafin, we fee a fecond, 
§ which is about half the circumference and half 
the depth of the former. Its bottom is co- 
* vered with a blackifh brown matter, fimilar to 
«the frefheft lavas we find on the road. | 
“In the fecond balin, there is a {mall mount 
“which is hollow internally, open at the top, 
 * and likewife open from the top to the bafe to- 
‘ward that fide of the mountain where we a- 
- “fcended. This lateral opening is about twenty 
‘ feet broad at the top, and four feet at the bafe, 
_* The height of this {mall mount is about forty 
“" feet; the diameter of the bafe is about as 
much, and that of the opening at the ep a= 
bout twenty feet. 
‘ This bafe rifes about twenty feet above the 
‘ fecond bafin, and forms a third bafin, which 
‘ is filled with a liquid and burning matter, and 
‘ has a perfect refemblance to the melted metal 
Win an iron furnace. This’ matter perpetually 
* boils with great violence. Its movements have 
_ “the appearance of a lake moderately agitated, 
3 and the noife it produces is fimilar to that of 
‘waves, 
‘ Every minute, quantities of this matter are 
* projected into the air, like water thrown up 
“by many jets-d’eaux. Thefe projeions pro- 
“duce the appearance of burning fheafs of 
“wheat, which rife to the height of. thirty or 
‘forty feet, and fall back in various curves, 
Vou. IX, 10 ME © partly 
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* partly into their own bafin, and partly 
“the fecond, which is covered with a black 
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matter. It is the refleded light of, thefe 
burning jets which is feen from Naples du- 
ring the night. The noife they make in 
their elevation and fall feems to be compofed 


of that of fire-works, and the noife produced ! 


by the waves of the fea, when violently dath- 
ed againft a rock. 
‘ The boilings and jets produce a perpetual 


evacuation of this matter. Through the aper- 


ture of four feet, at the bafe of the fimall 
mount, a burning rivulet of the fame dimen- 


fions with the aperture continually flows, and 


defcends in an inclined canal, and with a mean 


movement, into the fecond bafin, where, after | 


dividing into feveral rills, it flops and is ex- 


tinguifhed. 


; iat iin rivulet confifts of frefh lava, 
which rune only eight days. But, af it con-# 


tinues to augment, it will in time produce a 


new overflowing into the plain, fimilar to that. 


which happened two years ago. The whole 
is accompanied with a thick {moke, which has 


not the odour of fulphur, but precifely that 
which proceeds from a furnace where tiles | 


are roafted. 


‘We may, without tune xe) round the 


margin of the crater; becaufe the little hollow 
mount, from which the burning projeétions 


‘are made, is fufhciently diftant to prevent all 
* apprehenfions. 


ns. 
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* apprehénfions. We may alfo, without dan- 
“ger, defcend into the firft bafin; we may even 
“go upon the margin of the fecond, if the re- 
‘ verberation of the burning matter does not 

* prevent us. 

‘This was the real ftate of Vefuvius on the - 
“15th of July 1753. . But it perpetually chan- 
“ges its form and afpe&. It now throws out 
‘ no ftones, and we perceive no flame *,’ 

Thefe obfervations feem to prove, that the feat 
_ of the burning in this volcano, and perhaps in 

all others, is at no great depth in the bowels of the 
“ mountain, and that it is not neceilary to fup- 
 pofe their fires on a level with, or lower than 

the fea, and to make their explofions from 
_ thence during the time of eruptions. It is fuffi- 
cient that there are caverns and perpendicular 
fiflures below, or rather at the fide of the fire, 
which ferve as ventilators to the furnace of the 
volcano. 
PM: de la cho who has had more op- 
portunities than any other philofopher, of exami- 
ning a number of volcano’s in the Cordelieres, 
has likewife explored that of phere and all 
the adjacent territories. : | 

: ‘Inthe month of June 1755, he remarks, 
“the fummit of Vefuvius formed an open fun- 


“nel 1 in a mafs of afhes, calcarious ftoncs, and 
M 2 ee fulphur, 


_* Note fent to M. de Buffon from Naples in September 
1753. 
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‘fulphur, which burned at different diftances, 
f and tinged the furface with its colour. The. 
‘fire ftreamed through different crevices, in 
€ which the heat was fo great, that, in a fhort 
_ “time, it inflamed a ftick thruft fome feet down 
‘ thefe fiffures. 
‘ For feveral years paft, the eruptions of this vol- 
‘ cano have been frequent; and, every time flames 
‘and liquid matter were thrown out, the moun- — 
‘tain underwent confiderable changes both in 
‘its height and external figure.... In a fmall 
‘plain, on the fide of the Ree ieee compofed 
‘of afhes and ftones projected from the volca- 
‘ no, there is a breaft of fleep femicircular rocks 
of two hundred feet high, which bound this . 
‘plain on the north. We perceived, near the : 
‘ crevices recently opened in the flanks of the. 
mountain, the places through which the tor- 
“rents of lava, with which the whole of this 
‘valley is fil led, had iffued puree the laft e- 
‘ ruption. 
‘ This fpectacle prefents the appearance of me- 
‘ tallic waves cooled and congealed. We may 
‘form an imperfect idea of it by imagining a 
‘ fea of thick and tenacious matter, the waves of. 
‘which had begun to calm. This fea has its 
‘iflands: They are detached mafles, like hole) 
‘low fpongy rocks, whimfically, inter{perfed 
‘ with vaults and Bae s, under which the. 
t burning liquid | had made a kind of refervoirs | 
| ‘ ‘ refembling 
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“réfembling furnaces. From thefé grotto’s, 
‘with their vaults and pillars, hang numbers of 
. * fcoriae in the form of irregular grapes of all 
_ © fhades and colours, ... ie 
PY MAIN THE thountains and coats: in’ the eave: 
* rons of Naples, are nothing but maffes of burnt 
* matter thrown out by volcano’s which now no 
* “longer exift, and whofe eruptions, which have 
* been anterior to all hiftory, probably formed 
“the ports of Naples and Puzzoli. The fame 
“matters are confpicuous on the whole road 
“from Naples to Rome, and even at the port 
* of Rome itfelf. | 
* The whole interior part of Mount Frafeati, 
the chain of hills which extends from this a 
“to Grotta-ferrata, Caftlegandolfo, and as far 
* as lake Albano, a great part of Mounts Tivo- 
‘li, Caprarola, Viterbe, &c. are compofed of 
* calcined ftones, of pure afhes, of {coriae, of 
“matter fimilar to the drofs of iron and burnt 
‘earth, and of real lava: ; laftly, the whole mat- 
* ters refemble thofe of which the foil of Portici 
‘is compofed, and which have iflued from the 
‘fides of Vefuvius in fo many different forms. 
*..« Hence we mutt neceflarily conclude, that 
all this part of Italy has been overturned by vol- | 
*cano’s. . 
* Lake Albano: whofe margins are interfperfed 
with calcined matters, is nothing but the mouth © 
Of an ancient volcano.... The chain of {ta- 


M3 haart ts 
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‘lian volcano’s extends as far as Sicily, and 


€ fill exhibits a number of fires under different : 
“forms; in Tufcany, we have the exhalations of. 


‘ Firenzuola, and the warm waters of Pifa; in 
‘the Ecclefiaftic ftate, thofe of Viterbe, of 
“© Norcia, of Nocera, &c:: in the kingdom of 


f Naples, thofe of lfchia, ‘Solfatara, and Véfu- 
“vius; in Sicily and the iflands adjacent to Æt- 


“na, the volcano’s of Lipari, Stromboli, &c. 


‘The other volcano’s of this chain have been 


©extin@ from time immemorial, and have left 
Æfuch relicks as, though they do not always 


‘ ftrike us at farft fight, fail not to be recognifa- 


¢ ble on an attentive examination * 


> *Tt is very probable, fays M. l'Abbé Mecati, 


* that, in paft ages, the kingdom of Naples, be- 


* fides V efuvius, was infefted with feveral other 


“ volcano’s.” 


€ Mount Vefuvius,’ le P. de la Torre ma, i 


© feems to be a portion detached from that chain 


‘of mountains. which, under the name of 4-, 
< pennines, divides all Italy through its whole 
Bee ie .. This volcano is compofed of. 
“three different mountains, one of them is Ve-. 


“fuvius properly fo called; the other two are 


‘Mounts Somma and Otajano. The two laftu 


‘are fituated toward the welt, _and form a kind 


‘of 


“4 Voyage en Italie, par M. de la Condamine ; Acad. des 
Sciencés, année 1757, Pe 371—379: | 


© have a common bafe. 
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‘ of femicircle round Vefuvius, with which they 
#This mountain was formerly furrounded 
“with fertile fields, and itfelf covered with trees 
‘and verdure, except the fummit, which was 


© flat and fterile, and where feveral open ca- 


* verns were to be feen. ‘The top was furround- 
‘ed with rocks, which rendered it of difficult 
© accefs. Thefe rocks were fo high, that they 
concealed the valley between Vefuvius and 
‘Mounts Somma and Otajano. . The fummit 
‘of Vefuvius, which has fince funk confidera- 
‘bly, being hen much more remarkable, it is 
© not furprifing that the ancients believed it had 
‘only one top. .... 
‘The breadth of the valley is 2220 es 
: feet, and its length nearly the fame. . . . 
¢ It invefts one half of Vefuvius, and, like all 
© the fides of the mountain, itis covered with 


burnt fand and fmall pumice ftones. Ihe 


«rocks on Mounts Somma and Otajano ex- 
¢hibita few herbs, and the furface of thefe 
¢ mountains is covered with trees and verdure, 


; Thefe rocks, at firft fight, have the appearance 


€ of burnt ftones ; but, on a clofer examination, 
‘they are, like thie rocks of other mountains, 
“compofed of ftrata of natural ftones, of a 
© chefnut coloured earth, of chalk, and of white 
€ ftones, which have not the {malleft appear- 

‘ance of having been liquified by fire. . . 
| ‘ Round 
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‘Round Vefuvius we fhe openings whicli 
‘ have been made at different times, and through 
‘ which lavas had iffued. Thefe torrents of burn- 
‘ing matter, which fometimes come from the 
‘fides, and fometimes from the top of the 
‘ mountain, defcend into the plains, and fome- 
‘times run as far as the fea, and harden see a 
ttone:whenr:the matter cools. ie 
* On the fummit of Vefuvius there is only a a. 
‘ fmall margin of four or five palms wide, and 
‘ defcribes a circumference of 5624 Paris feet. 
* Upon this margin we can walk pretty commo- : 
‘dioufly. The whole of it is covered with 
‘burnt fand, under which we find ftones part= 
‘ly natural and partly calcined. . .' + In | 
‘two elevations on this margin, we find beds 
‘of natural flones, arranged in the fame mane 
“ner as in other mountains; which confutes 
* the notion of thofe who regard Vefuvius as a 
“mountain gradually raifed above the plain of - 
‘thevalley. . … 
‘The depth of the gulf where the matter | 
© boils is about 543 feet ; and the height of the « 
‘mountain above the level of the fea is 1677 
* feet, which is one third of an Italian mile. 
‘This height has been more confiderable, « 
‘The eruptions which have changed the ex- 
‘ternal form of the mountain, have likewife 
* diminifhed its elevation; for the parts they — 
‘detached « 
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€ detached from the fummit rolled into the 
‘ gulf *, 

From all thefe examples, if we confider the 
external figure of Sicily and other countries ra- 
vaged by fire, we fhall evidentiy perceive that 
no volcano exifts which is purely ifolated or 
detached. The furface of thefe countries every 
where prefents a fucceflion and fometimes 
groups of volcano’s This we have already 
_ feen with regard to. Ætna, and fhall give a fe- 
cond example of it in Hecla. A great part of 
the ifland, like Sicily, is only a group of volca- 
. no’s, which Î fhall prove by the following 
_ obfervations. _ 

- The whole ifland ought be reparded as a 
vaft mountain interfperfed with deep cavities, 
concealing in its bowels great quantities it 
minerals, vitrified and, bituminous fubftances, 
and rifing from the midft of the fea in the form 
of a fhort flattened cone. Its furface prefents 
to the eye nothing but tops of mountains co- 
’ vered with fnow and ice; and lower down we 
have the picture of confufion and ruin, It 
is an enormous mafs of ftones and fragments 
of rocks, which are fometimes porous and half 
calcined, and exhibit a hideous appearance by > 
their blacknefs and the marks of ‘fre imprefled 
upon them. - The fiffures and hollows of rocks 
are filled with a red, and fometimes with a black 


| or 
7 Hitt. du Mont Vefuve, par le P. dela are} 3 Fournal é- 
tranger, Fanvier 1750, p. 182.—208. 
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or white fand : :But, in the valleys between the 
mountains, we find agreeable plains *. : 

Moft of Jokuts, which are mountains ofa mid- 
dle height, and overtopped by others of a great- 
er elevation, ate volcano’s that occañonally 
throw out flames, and produce earthquakes: 
Of thefe there are no lefs than twenty.in this 
ifland. The inhabitants in the neighbourhood 
of thefe mountains have learned by experience 
-and obfervation, that, when the ice and fnow 
rife to a confiderable height, and ftop the 
mouths of thefe cavities, which formerly 
difcharged flames, that earthquakes are about. 
to happen, which are always fucceeded by erup= 
tions of fire. It is for this reafon that the Ice- . 
landers’ are at prefent afraid left the Jokuts, 
which, in the year 1728, threw out flames in 
the canton of Skaftfield, fhould foon be again 
inflamed ; theice and {now being accumulated on 
their fummits, and appearing to obftruét thofe 
vents which favoured the exhalations of the 
fubterraneous fires. 

‘In 1721, the Jokut called Koetlegan, about 
| five or fix leagues to the weft of the fea, near 

the bay of Portland, broke out into flames, af- 
ter feveral fuccuffions of the earth. ‘This con- 
flagration melted maffes of ice of an enormous : 
thicknefs, and gave rife to impetuous torrents, 
which deluged the country, and carried down 
| to 


# Introd. a PHift. du Denemarck, 
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to the fea prodigious quantities of earth, fand, 
and ftones. The folid mafles of ice, and the 
immenfe quantity of earth, ftones, and fand, 
‘tranfported by the inundation, fo loaded the 
fea, that, at half a mile from the coaft, a fmall 
‘mountain was formed, which ftill appeared 
above the fea in the year 1750. We may 
form fome idea of the quantity of matter carri- 
‘ed down to the fea by this inundation, when 
we confider that it was obliged to retreat 
‘twelve miles beyond its former limits. | 

The inundation continued three days; and 
it was not till after this period that a ie 
! could paf on foot tothe mountains. . 

Hecla, which has always been réandedi as 
one of the moft famous volcano’s in the uni- 
-verfe, on account of its tremendous eruptions, 
js now one of the leaft dangerous in the ifland. 
Mounts Koétlegan and Krafle have recently 
made as great ravages as Hecla did of old. It 
has been remarked, that this laft volcano has 
thrown out flames ten times only in the {pace 
of eight hundred years, namely, inthe years 
1104, 1157, 1222, 1300, 1341) 1362, 1389, 
1658, 1636, and, laftly, in the year 1693. 
_ This eruption Fortis teed on the 15th of 
. February, and continued to the month of Au- 
‘guft following. All the other eruptions lafted 
a few months only. From the above dates it 


mupeares that Hecla made its greatelt ravages 
| in 
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in the fourteenth century, having undergone no 
lefs than four eruptions ; that it remained pér- 
fe&ly tranquil during the 15th century ; and 
that it threw out no fire for one hundred and 
fixty years. From this period, there was one 
eruption only in the fixteenth, and two in the 
feventeenth century. We now perceive in this 
volcano neither fire, nor fmoke, nor exhalations 
of any kind. We only find, in fome {mall 
hollows, as is common in many other parts of 
the ifland, boiling water, ftones, fand, and 
afhes. DA: 
In 1726, after a few fuccuffions of the earth, 
which were felt only in the northern cantons, 
Mount Krafle began to throw out, with a dread- : 
. ful noife, fmoke, flames, afhes and ftones. This 
eruption continued two or three years, without 
doing any damage ; becaufe the whole rejected 
matter fell back upon the mountain, or round 
its bafe. | À 
In 1728, the fire communicated with fome 
mountains fituated near Krafle, which burnt 
during feveral weeks. ‘When the minerals they 
contained were melted, a river of fire ran gent. 
ly toward the fouth into the country below thefe 
mountains. This river threw itfelf into a lake 
about three leagues from Mount Krafle, and, 
by the fhock of the water, produced a horrible 
noife, and clouds of vapours. The running of 
the lava did not ceale till 1729, when the mat- 
| ter 
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ter which formed it was probably exhaufted. | 


The lake was filled with an immenfe quantity 
of calcined ftones, which raifed its water confi- 
derably. It is about twenty leagues in circum- 
ference, and fituated at an equal diftance from 
the fea. We fhall not take notice of the other 
volcano’s in this ifland; it is fufficient that we 


_ have mentioned the moft confiderable of them *, 


From this defcription we perceive, that the 


Jokuts of Hecla greatly refemble the fecondary 


- volcano’s of Ætna ; that, in both, the higheft 
. fummit is tranquil ; that the fummit of Vefu- 


vius is much funk ; and that probably thofe of 


 Ætna and Hecla were formerly higher than they 


are at prefent. 
Though the topography of volcano’s in other 


parts of the world is not fo well known as that 


of thofe in Europe, we may, neverthelefs, pre- 


_ fume, from analogy, and the fimilarity of their 


effects, that they refemble each other in every 


refpe&. They are all fituated in iflands, or up- 
en the coafts of continents. Almoft the whole 


@ of them are furrounded with fecondary vol- 


cano’s. Some of them are active, and others 
extinguifhed or quiet. The number of the lat- 
ter is greater, even in the Cordelieres, which ap- 
pear to be the moft ancient domain of volcano’s, 
In the fouth of Afia, the iflands of Sonde, the 
Moluccas, and Philippines, bear evident marks of 
| defiruétion 


+ Hik. Gen. des Voyages, tom. 18. p. 9. 10. 11. 
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deftrution by fire, and are ftill- infefted with. 


volcano’s. ‘They are likewife very frequent 1 in 


the ifland of Japan: This country is alfo more 
fubjeét to earthquakes than any other part of 
the giobe. In many places of Japan there are 
hot fountains, Moft of the Indian iflands, and 
all the feas of thefe eaftern regions, prefent to 
_ our eyes nothing but peaks and detached fum- 


mits, which vomit out fire, and deep indented — 


coafts; the relicks of ancient continents which 
are now no more. Here the mariner often 


meets with ports which daily fink; and even 


whole iflands have been known to difappear, 
dnd to be fwallowed up, with their volcano’s, 
by the waters. The feas in China are warm, 
which is a proof that there is a great effervel- 
cénce in the maritime bafins of this region. 
The hurricanes are tremendous, and water- 
fpouts are frequent. The tempefts are always 


preceded by general and perceptible boilings of 


the waters, and by various meteors and other. 
exhalaticns with which the ORPI is load- 


ed. 


©The volcano of Teneriff has been explored 


by Dr Thomas Heberden, who refided feveral 


years in the village of Oratava, which is fituated 
at the foot of the Peak. In his way he found 
large ftones difpofed on all fides at feveral lea- 
gues from the top of the mountain. Some of 
them appeared to be entire, and others feemed 


—, 


19 : 
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_torhave been burnt, and thrown to this diftance 


by the volcano. In afcending the mountain he 


till faw burnt rocks {eattered about in Pree 


mailes, | 
We arrived,’ Dr Heberden remarks, bie 


“the famous grotto of Zegds, which is furround- : 


‘ed on all fides with enormous mafles of burnt 


‘ A-quarter of a league higher, we met with | 
‘a fandy plain, in the middle of which there is 
‘a pyramid of fand, or yellowith afhes, called 


‘the Sugar Loaf. Roupit its bafe, fuliginous 


* vapours perpetually arife. From thence to the 


… *fummit, the diflance might be half a quarter of 


‘a league. But the afcent is too difficult, on 
‘account of its fteepnefs and the bad footing... 

* However, we reached what is called the 
‘ Cauldron which is twelve or fifteen feet deep. 
“Its fides taper to the bottom, and form a cavity 
‘which refembles. a reverfed cone.... Here 


‘the ground is very warm; and, from about — 


‘twenty tubes or chimneys, a thick fulphureous 
‘ vapour ariles The whole ground feems to be 
‘mixed with fulphur, which sine the furface 
‘a brilliant appearance. . ... 

‘Upon almoft all the ieee in the neigh- 
‘ bourhood, we perceive a greenifh colour, in- 
“termixed with yellow like gold. A {mall part 


£ of this fugar-loaf i is as white as chalk ; and an- 


other 
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€ other part, ftill lower, refembles red clay co 
“ vered with falt..... | 

 {n the middle of another rock, we difcover- 
«ed a hole, which exceeded not two inches in 
€ diameter, from whence proceeded a noife fimi- 
‘lar to that of a confiderable quantity of water — 
€ boiling over a great fire *,’ 

The Azores, the Canaries, the iflands of Cape 4 
Verd, Afcenfion ifland, and the Antilles, which 
appear to be the relicks of ancient continents 
that united the Old Continent with America, 
offer nothing to our obfervation but burnt lands, 
or lands which ftill continue to burn. The vol- 
cano’s formerly funk under the waters with the 
countries which fupported them, excite fuch — 
terrible tempefts, that, in one of thefe ftorms — 
which happened at the Azores, the fuet fixed to 
the end of the plumb-line melted by: the heat — 
at the bottom of the fea. 


III. 
Of extinguifhed Volcano’ s. 
THE number of extinguifhed volcano’s ex= 


ceed a that of thofe which are aétive. 
They 


* Obfervations on the Peak of Teneriff by Dr Heberden, 
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They are very numerous in almoft every part 
of the earth. I might mention thofe remarked 
by M. dé la Condamine in the Cordelieres, and 
by M. Frenayein St Domingo*, near Port-au- 
Prince, and thofe of Japan and thé other eaftern 
and fouthern iflands of Afia, the whole of which 
countries have been formerly ravaged. by fire. 
But [ fhall limit myfelf to the éxtinguithed vol- 
cano’s of the iflés of France and Boutbon, which 
have been recognifed by fome enlightened 
voyagers. 
‘ The foil of the ifle wf France,’ fays M. Abs 
bé de la Caille, “is covered sit a prodigious 
“number of ftones of all fizes, which are of à 
“à blackith afh-colour. Many of them are full 
* of holes, like a fieve. Mott of them contain a 
great quantity of iron; and the furface of the 
“earth is covered with the ore of this metal, 
* We likewife find, efpecially on the north coaft 
* of the ifland, a great many pumice ftones; lavas, 
‘or refute of iron, profound grottos, and other 
* manifelt veltiges of extinguithed volcano’s. . . 
©The ifle of Bourbon,’ continues M. l’Abbé de 
a Caille, though larger than the ifle of France, 
Vis only a large mountains fplit as it were from 
“its fummit into three diferent parts. {ts top is 
* covered with wood, and inhabited + and two 
“thirds of its declivity, which extends as far as 
Vou. ix. N baty ‘the 
* Note communicated to M. de Buffon, by M, Frenaye; 
March 10. 1777. 
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“the fea, are cleared and cultivated. : The:reft 
‘is covered with the lavas of a volcano, which: 
“burns flowly, and without any noife, It feems 

‘not to burn much, except during the rainy 
‘ feafons He 

‘ Afcenfion ifland has vifibly been formed 
‘and burnt by a volcano. It is covered with ~ 
‘a ee fimilar to brick-duf or burnt — 
NOIR | .. °The ifland is compofed of feveral 

“mountains from 100 to 150 fathoms high. 
‘There is one {tll larger to the fouth of the 
* ifland, which is about 400 fathoms in height. . 
‘Its fummit is double and lengthened: But all 
* the others are pretty perfe& cones, and cover- . 
‘ed with red earth. The land and part of the 
“mountains are interfperfed with prodigious — 
‘ quantities of rocks full of holes, like fieves, and 
* with very light calcarious ftones, a number of. 
‘which refembled coagulated milk ; fome of 
‘them were laid over with a dirty white varnifh 
‘approaching togreen. Pumice ftones are like- 
‘ wife very frequent T.’ 

The celebrated Captain Cook ‘ena that, 
in an excurfion to the interior parts of Otaheite, 
they found burnt rocks, like thofe of Madeira ; 
that all the ftones bore inconteftible marks of tire; 
that they likewife perceived traces of fire in the 
‘clay upon the hills; and that Otaheite and a 

number 


+ Mem. de l’Acad. des bmp binds année 1754, ps EIT. 121. 
and 126. 
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number of adjacent iflands might be fuppofed to 
be the relicks of a continent which had been {wal- 
lowed by the explofions of fubterraneous fire f; 
Philip Carteret tells us, that one of the Char- 
lotte iflands, fituated in the 11° 10’ of fouth la« 
tude, isof a prodigious height and aconical figure; 
that its fummit is like a funnel, from which 
fmoke iflues, but no flames ; and that, on the 
moft fouthern coaft of New Britain, there are 
three mountains, from one of which proceeds a 
large column of fmoke f. 
. We find bafalts in the ifle of Bourbon, where 
the volcano; though feeble, fill ats ; in the iflé 
| of France, where all the fires até mite and 
in Madagafcar, where thete are both a@ive and 
extinguithed volcano’s: But, to’ mention ho 02 
ther bafalts but thofe of Europe, we know that 
there aré confiderable mafles of them in ireland, 
jn Britain, in Auvergne, upon the borders of the 
Elbe, in Mifnia upon Mount Cattener, at Ma- 
‘rienburg, at Weilbourg in the county ot Naflau; 
_ at Lauterback, at Billftein, in feveral parts of Hefle, 
in Luface, in Bohemia, &c. ‘ihefe bafalts are 
. moft beautiful lavas produced tn all thefe coun- 
tries, by volcano’s which are now extind. But 
we fhall eonterit ourfelves with abridged defcrips. 
tions of extinguifhed voleano’s in France. 
À Nea ‘ The 
+ Cook’s voyage, tom. 2. p. 431: 
À Carteret’s voyage, p. 250. and 278: 


196 OFEARTHQU AKES 


€ The mountains of Auvergne,’ fays M. ena 
tard,‘ which have formerly, in my eftimation, 
6 been voleano’s..... are thofe of Volvic two 
‘ Jeagues from Riom, of Puy-de-dôme near Cler- 
* mont, and of Mount Or. The volcano of Voi- 
“ vic has formed, by its different lavas, ftrata ly- 


“ing upon each other, and compofing enormous | 


‘ maffes, in which quarries are dug, and furnifh 
* ftones to feveral places at a diftance..... = It 
# was at Moulins where I firft difcovered lava. . . 
‘ and being at Volvic, | perceived that the. 
“ mountain was almoft entirely “compofed of 


‘ matters which had been thrown out by the e- … 


‘ ruptions of voleano’s. 
‘ The figure of this mountain. is conical, and — 
‘its bafe confifts of rocks of a grayifh white gra 
© nite, or of the colour of a pale rofe....' The 
¢reft of the mountain is compofed entirely. of 
€ blackifh or reddifh pumice ftones, heaped upon” 
6 each other without order or connection. +4 1. 
About two thirds up the mountain, we meet 
* with irregular rocks, briftled with mifhapen 
* points turned to all fides, and of an obicure red 
‘or dirty black. hey are folid and hard, and”, 


* 


“ have no holes, like the pumice ftones. : Before 


‘arriving at the iummit, we find a-hole ‘oft forme 
‘ fathoms wide, and of a conical figure, approach- 


‘ing to that of a tunnel... ‘The part of then 
‘ mountain to the north and eaft, appeared to be | 


‘ folely compoted of pumice fonese ces ¢ Te 
’ Volvic | 
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* Volvic, the beds of ftone follow the inclination 
“of the mountain, and feem to be continued 
* through it, and to communicate with thofe dif- 
* covered by the ravines a little below the fum- 
‘mit... Thefe ftones are of an iron gray cO- 

‘Jour, and feem to have a white grain, which 

‘ comes out on the furface like an efflorefcence ? 
“Though fpongy, and full of fmall irregular 
* holes, they are hard. : : 
_ ‘ Mount-puy-de-dôme is nothing but a mafs 
“of matter which indicates the dreadful effects 
‘of the moft violent fire. . . . In thofe places 
‘ of the mountain which are not covered with 
“plants and trees, we travel among pumice 
‘ flones, pieces of lava, and a gravel or fand, 


4 formed by a kind of iron drofs and fmall bits 


* of pumice-flones mixed with afhes. 

‘ Thefe mountains exhibit {everal peaks, and 
LAN of them have cavities or funnels of greater 
‘ or fmaller dimenfions. One of thete peaks, the 


| “road which leads to it, and the whoie {pace as 
i far as Puy-de-dôme, are only vaft heaps of 


* pumice-ftones, The fame obfervation is ap= 
* plicable to the other peaks, which are fifteen 


‘ or fixteen in number, fituated in the fame line 


* from fouth to north, and all of them furnifh- 
* ed.with funnels. 


| À ‘ The top of the peak of Mount Or is a rock 


€ compofed of a tender whitifh ath-coloured 
a ftone, fimilar to that on the amsmite of all the 
N 3 * mountains 


i. 
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$ mountains in this volcanic country : It is on- 
‘ly a little lighter than that of Puy-de-dôme. 
‘Jf 1 found not on this mountain as many 
veftiges of a volcano as in the other two, it 
muit be partly afcribed to this circumftance, 
that Mount Or is more covered, through its 
whole extent, with trees and fhrubs, than 
€ Mounts Volvic and Puy- c de-dôme. . . .  How- 
ever, the fouth- eaft part is entirely bare, and 
entirely compofed of ftones and rocks, which 
feem to have been exempted from the effeéts 
POF the Heel LUE A7. PEI 
€ But the peak of Mount Or is a cone fimilar 
¢ to thofe of Volvic and Puy-de-dôme. To the 
* eaft of this point is the Peak du Capuchin, 
which is likewife conical, but not fo regular as 
# thofe of the pr eceding mountains, It even 
‘appears chat this peak has undergone more . 
changes initsftruêture; for every thing 1 ig more 
aes and broken into {maller portions. . . 
«Phere are {till feveral other peaks, the bafes of 
which reft upon the ridge of the mountain ; buts 
they are all overtopped by Mount Or, whit | 
is og fathoms high. . . . The peak of Mount 
* Or is very rugged: It terminatés in a point a~ 
‘ bout fifteen or twenty feet in diameter. . reat 
‘ There are {everal conical mountains between 
Thiers and Saint Chaumont, which led me to 
‘think,’ fays M. Guettard, ‘ that they might 
f have been burnt. ... » Though I have never, 


‘ been 


_& 


oe 
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€ been at Pontgibault, 1 have fufficient proofs to 
* convince me that the mountains of this canton 
‘are extinguifhed volcano’s; 1 have received 
“fragments of lava from ih dnb which it was 
“ ealy to recognife by the yellow and blackifh 
Poe of vitrified matter, which are the moft 
certain charaéteriftics of volcanic ina 
*'tions *,’ 

The fame M. Guettard and M. Faujas have | 
found, on the left bank of the Rhone, and a 
good way into the country, very large Fvalaietits 
of bafaltie columns. . . . In afcending into the 
Vivarais, they found in a rapid brook a vaft 
_ colleétion of volcanic matter, which they fol- 
lowed to its fouree. It was not difficult to re- 
cognife the volcano. It is a very high moun- 
tain, on the top of which they found a mouth 
of about 80 feet in diameter. Below this mouth 
the lava is partly vifible. It has fowed down 
the ravines in great mafles, for the {pace of feven 
or eight thoufand fathoms. The matter has 
heaped together while yet burning in certain 
places; and, after fixing, it chapped and fplit 
through its whole thicknefs, and left the whole 
plain covered with innumerable columns, from 
fifteen to thirty feet long by about feven inches 

in diameter f. 


ç Having 


* Mem. de lAcad. des Sciences, année 1752, p. 27.58. 


+ Journal de Phyfiques, par M. VPAbbé Rozier ; Mois de 
hid 1775p. s 16e. 


200 OF EARTHQUAKES 


* Having proceeded: to ‘Montferrier,’ i 


= pe et 
FAT 
imal? Sere | 


M. Montet,: ‘ a. village. about a. league diftant — 
$ from Montpelier . Shawl bi] found a number à 


ren 


at different figures and fizes....... Sparte 
red them with:athers. which were ungueltion= 
ably the production of volcano’s,.,.. aud found 


8e 


‘ longer doubted that thefe fônes of Montferrier 
were a very hard Java, or a matter melted by 
a volcano, which.had Jong, been extinguifhed. 
The whole mountain of Montferrier is inter- 
* fperfed with thefe .ftones, and. the ftreets are 
paved and the village partly built with-them. 


4 T furfaces of, thefe.flones, are, in ge= \ 


€ neral, full of holes: or porofities, which. fuf- 
* ficiently indicate that they have, been. formed 
‘ of matter nelted by a volcano. _-Phis Jaya is 
¢ difperfed over ail the gronngs. adjacent to Mont- 
t'fertier.... 


 Oa the fide-of ep extinguiiheds Sola 


€ no’s are very numerous + . »,1x The: whole « 


RPO is full, of them, efpecially from Cap 


td Agde, which.itfelf js an extinguifhed volca~_ 
‘ no, to the foot: of that chain of mountains — 


that commences five leagues to. the northof 
this coaft, and upon thers declivity, or at. a 
little di ftance from them, are fituated the vil- 
lages of Livran, Peret, pases Néfez, Gabi- 


+ ER A \ 


à 


La fi" "ht 


an, and Faugéres.... In going from fouth to. 


F black ftones, fa pepe from cach other, and 3 


them to be of the fame nature. Hence l no Li 


ae 
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¢ north,.we find a remarkable HAS or chaplet, 
‘ which begins at Cap d’ Agde, and comprehends 
‘ Mounts Saint- Thibery,and { Cauffe, (mountains 
* fituated in the middle of the plains of Breflan), 
‘the peak of Valros in the. territory of this vil+ 
‘lage, the peak of Montredon in the territory 
‘ of Tourbes, and that ,of :Saint- Marthe, : near 
¢ the royal Priory of Caffan, , Befides, from the 
‘foot, of the mountain, a great and Jong, mafs 
‘arifes, and terminates to the fouth near: the 
‘ Grange of Prés, and from eaft to welt | between 
€ the village of Caus and that of, Nizas. » dt 
‘is to be remarked. of this canton, that it cons 
' fits of almoft nothing but a mafs of lava, and 
£ that in the middle nie ut there is a round mouth 
€ or diftinG crater about 200 fathoms in diame- 
‘ter, which formed a pond that has fince been 
* drained by.a deep cut through the hard lava, 
€ ‘ which. is difpofed into ftrata, or rather conti- 
| ‘gous undulations... ..- 
‘ In all thefe places we find lava and pumice 
‘ftones. Almofk the whole vi illage of Pezenas 
tjs pav ed with lava. The rock. of Agde is no- 
‘thing but a hard lava, and the whole of this 
‘vi vey is built and paved with this lava, which 
‘is very black..... Almoft the whole territory 
of Gabian, in “nets is the famous fountain of 
‘ in, is beltrewed with lava and pumice- 


f ftones. 


‘We likewife find at Caufle, Bafan, and 
© Saint- 
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‘ Saint-Thibery, a confiderable quantity of ia 
‘falts, which are commonly prifms with fix : 
“fides, and from ten to fourteen feet in length, 
* Thefe bafaits ave found in a place where the 
‘ veftiges of an ancient volcano are no longer 
HD alle: | 

‘The baths of Balaruc every where prefent 
‘us with relicks of an extinguifhed volcano. 
‘ The ftones found there are nothing but Pus 
© mices of different fizes.... 

‘In all the volcano’s I examined, I remarked, 
‘that the matter or ftones thrown out are of va- 

‘rious figures. Some of them are in large, 
‘heavy, and hard maffes, like the rock of Agde: 
© Others, like thofe of Montferrier and the lava 

of Tourbes, are in detached pieces of confide- 
‘rable weight and hardnefs *,” 

M. Villet, of the academy of Marfeilles, has 
tranfmitted to the king’s cabinet fome fpecimens 
of lava and other matters found in the extin- 
guifhed volcano’s of Provence; and he writes 
me, that, a league from Toulon, there are ‘evi- 
dent veftiges of an ancient volcano ; and that, 
having defcended a ravine to the foot of this old 
volcano of Mount d’Ollioules, he was ftruck 
with the appearance of a detached rock which, 
had come down from the mountain. It was 
calcined ; a having broke off fome pieces, he 

found 


+ \ 
* Mem. de PAcad, des Sciences, année 1760, p. 466. 
473: | 
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found in the heart fome fulphureous particles fo 
ftrongly marked, that he no longer doubted the 
ancient exiftence of thefe volcano’s which are 
now extinét *, | 
M. Valmont de Bomare has obferved, in the 
territory of Cologne, the veftiges of feveral ex- 
tinguifhed volcano’s. | | 
I could give many other examples, which all 
concur in proving, that the number of extin- 
guifhed volcano’s is perhaps a hundred times 
ereater than that of thofe now actually ex- 
ifting. I muft here remark, that, between thefe 
two, there are, as in all the other operations of 
Nature, intermediate flates, degrees, and fhades, 
of which we can only lay hold of the principal 
traits. For example, the Solfataras are neither 
aGtive nor extinguifhed volcano’s, but feem to 
articipate of both. Thefe no man has better 
defcribed than one of our learned Academicians, 
M. Fougeroux de Bondaroy ; I fhall, therefore, 
lay before the reader his chief obfervations. 
‘ Solfatara, fituated four miles weft from Na- 
‘ ples, and two miles from the fea, is furround- 
¢ ed on all fides with mountains. Before arri- 
‘ ving at it, we muft afcend about half an hour. 
© The fpace comprifed between the mountains 
‘forms a bafin of about 1200 feet in length by 
© 800 feet broad. With regard to the moun- 
‘ tains, 
* Lettre de M. Villet a M. de Buffon; Marfeille, k % 
Maiaggg | 
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Aaa it lies ina, bottom.;, -but J at is, not fo low. 
‘as the: ground, YOU. traverfe in. going to. ite 
© The toil iv the. bottom, of. the bafin is a very 
‘fine, clofe, beaten fand, and it is. fo. dry and 
OBR CE chat it produces. ne vegetables, The 
‘ colour of the fand is yellowilh. .- The ful- 
‘ phur, which is found in great quantities among 
“the fand, gives it this colour. , The mountains 
‘ which, bound the, greatelt pat of the bafin 
‘ confit of, bare rocks, without earth or plants. 
‘ Some of them, are fp it, and their: parts are 
© burnt and calcined; but the whole prefent no | 
‘arrangement,or order in their poficion..... 
3 They are covered with greater or rite ¢ quan- 
‘tities of fulphur, which is fublimed in this part 
* of the mountain and in the neighbouring bafin. 
‘ The oppofite fide confifts of a better foil. . . 
‘ Nr aoes it prefent furnaces fimilar to thofe 
‘formerly mentioned, and which are common 
‘ on the other fide. | 
‘In feveral places, we find, in the bottom of 
; the bafin, apertures. or tr from. which 
“ifues fmoke, accompanied with a heat that 
‘ would burn the hands {martly; but it is not 
‘ frong enough. to kindle paper. ... 

? sr adjacent places produce a heat which 
‘is felt through the fhoes, and a difagreeable 
‘ odour of fulphur exhales from them, ... When . 
‘ a fharp pointed ftick is thruft into the ground, 

has 


il 
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© there foon iflues a vapour or fmoke, fimilar to 


‘ that which exhales from the natural crevices. 
‘Through thefe ‘apertures, a fmall quantity 
‘of fulphur is fublimed, together with a falt 
‘ which has all the charaéters of fal ammoniac. 
‘ On feveral flones which furround Solfatara, 
$ we find threads of allum.... Laftly, fulphur 
‘is colleted from Solfatara. ... This fubftance 
‘is extracted from grayifh ftones, interfperfed 
‘ with fhining particles, which are fulphur cry- 
‘ ftallized between the ftony particles... Thele 
‘ flones are fometimes impregnated with allum. 
‘ By ftriking the middle of the bafin with 
‘ our foot, we eafily perceive that the ground is 
‘ hollow below. TPE 
‘If we traverfe the fide of the mountain, 
‘ where the mines are moft numerous, we find 
‘lavas, pumice-ftones, the drofs of volcano’s, 
‘8c, Ina word, the whole appearances, when 
“compared with the matters at prefent furnifh- 
‘ed by Vefuvius, demonftrate that Solfatara was 
« formerly the mouth of a volcano. et, 
© The bafin of Solfatara has often changed 
‘its form ; and we may conjecture that it will 
‘ftill afume others. This territory daily hol- | 
‘Jows and undermines itfelf. It at prefent 
‘forms a vault which covers an abyfs.... If 


this vault finks, the abyfs will probably fill 


‘ with water and produce a lake *.’ 


* Mem. de l’Acad. des Sciences, année 1765, Dp. 267.—283. 
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M. Fougeroux de Bonderoy has likewife made 
fome obfervations on Solfataras in. other 
parts of Italy. | i" 

‘I have been,’ fays he, ‘at the fource of a 
‘rivulet, which we pafs in the road between 
‘ Rome and Tivoli, the water of which has.a 
* ftrong odour, of liver of fulphur. . . . 
‘It forms two {mall lakes, about forty fathoms 

‘in their greateft extent. . . 


* One of thefe lakes, according ‘to the plumb = ‘4 


‘line we were obliged to ufe, was, in different 

“places, 60, 70, and 80 fathoms deep... In 
‘thefe lakes we faw feveral floating saa: 
“which fometimes change their fituation, . 

‘ They are compofed of plants reduced into a 

‘kind of light turf, upon which the waters, 

‘though corrofive, have no effe@. ... 

‘ The heat of thefe waters was 20 degrees; 
‘when the thermometer intheopen air ftood at 
‘18 degrees, Thus it appears from experiment, 
‘ that the heat of thefe waters is inconfiderable. , 
‘They exhale a difagreeable odour; and this 

‘ vapour changes the colour of vegetables and 
‘of copper *.’ 

* The Soliatara of Viterbe, M. l’Abbé Mas 
zeas remarks, ‘has a mouth of from three 
“to four feet only. Its waters boil, exhale an 

“odour of the liver of fulphur, and petrify 
* their canals, like thofe of Tivoli. . Sa de=~_ 

‘prec 
# Mem. de l’Acad. des Sciences, année 1770, p. Leif 
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‘gree of their heat is that of boiling water, 
‘and fometimes more. . . The volumes of 
« fmoke, which fometimes arife, indicate a {till 
«greater heat; and yet the bottom of the bafin 
‘is covered with plants which grow in the 
“bottom of the lakes, and in the marfhes. 
‘In ferruginous foils, thefe waters produce vi- 
€ triol,’ &c. T. i | 
‘In feveral of the Apennine mountains, an 
¢ particularly in thofe on the road from Bologna 
© to Florence, we find fires, or vapours which re 
‘ quire only the approach of a candle to inflame 
‘them. 2062 | 
‘ The fires of Mount Cenida, near Pietramala, 
‘are fituated at different heights of the moun- 
© tain, upon which we find four mouths that 
‘throw out flames. . . . One of thefe fires is 
‘in a circular place furrounded with a rifing 
‘sround.... Here the earth appears to be 
‘burnt, and the ftones are blacker than thofe 
‘in the neighbourhood; there likewile 1flues, 
“here and there, a lively, blue, clear flame, 
€ which rifes from three to four feet high. .. 
‘ But, beyond this circular fpace, we fee no fire, 
‘though the heat of the ground is perceptible 
6 at the diftance of fixty feet from the centre 
« of thefe Hames. . . . eres 
‘ Along a fiflure or crevice in the neighbour- 
‘ hood of the fire, we hear a dull noife, likethat of 
wget. SU a: * wind 


+ Mem. des Savans étrangers, tom. 5. p. 325. 
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‘wind moving through a fubterraneous paflage/ 

* Near this place, we find two fources of hot 
‘water. . . The ground, in which fire has long 
‘ exifted, is neither deprefled nor elevated. . >. 
* Near this fire we fee no voleanic ftones, nor 
‘any mark which indicates that fire has ever 
been thrown out. However, fome little hills 
in the, neighbourhood have every appearancé 
‘of having been formed, or at leaft changed 
“by volcano's, .,, In 1767, fuccuffions of an 
earthquake were felt in the environs; but 
no change was produced on the fire, neither 
was the {moke increafed or diminifhed.  . . 

* About ten leagues from Modena, at a 
* place called Barigazzo, there are five or fix 
* openings where, at particular times, flames ap- 
‘ pear, which are extinguifhed by a ftrong 
* wind: There are likewife vapours which-in- 
‘ flame by contac with fire... .. But, notwith- 
‘ftanding the unequivocal veftiges of extin- 
« guifhed volcano’s which fubfift in moft of thefe 
‘mountains, the fires feen there are not new 
‘ volcano’s forming, becaufe they never throw 
‘out any volcanic matter *,’ 

Hot waters, as well as the fountains of Pe- 
troleum, and other bituminous and oily fubftans 
ces, fhould be regarded as another fhade be- 
tween extinguifhed and ative voleano’s, 

When | 

* Mem. fur le Pétrole, par M. Fougeroux de Banderoy; 

dans ceux de l’Acad. des fciences, année 1770, p. 45. 


6 
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When fubterraneous fires exift near ftrata of 
coal, they diffolve the coal, and give rife to moft 
fources of bitumen : They likewife occafion the 
heat of the hot fprings which run in their 
neighbourhood. But thefe fubterraneous fires 
now burn with tranquility ; and we only recog- 
nife their ancient exploñons by the fubftances 
they have formerly reje€ted. They ceafed to ac 
_ when the fea retired from them ; and, as already 
remarked, I believe there is no longer:any rea- 
fon to area the return of thefe aera explo- 
fions, fince every obfervation concurs in fhow- 
ing that the fea will always retire farther and 
farther. 


AY, 
Of Lavas and Bafalts. 


To what we have faid on the fubje& of vol- 
cano’s, we fhall add fome remarks on the mo- 
tion of lavas, and on the time neceflary for 
their cooling and oe converfion into vegeta- 
ble foil. . 

‘The lava which runs from the foot of the e- 
minences formed by the matters rejected by the 
“volcan, is an impure glafs in fufion. It isa 
tenacious, vifcous, and half fluid fubfance. 


VOLE O Hence 
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Hence the torrents of this vitrified matter, when 


compared to torrents of water, run flowly ; and 
yet they often proceed to great diftances. In 


4 
ry 


F 


veg 


thefe torrents of fire, however, there is another — 
movement than what takes places in thofe of i 
water: This movement tends to elevate the | 
whole running mafs, and is produced by the ex- , 


panfive force of the heat in the interior parts of 


the burning torrent. The external furface cools 
firft ; the liquid fire continues to run below ; à 


and, as heat acts equally on all fides, the fire, 
which endeavours to efcape, elevates the fuperior 


parts that are already confolidated, and often . 


forces them to rife perpendicularly. This is the 


origin of thofe large mafles of lava in the form 


of rocks, which are found in the courfe of al- 
moft every torrent where the declivity is not 
great. By the efforts of this internal heat, the 


PT En 


java makes frequent explofions; its furface opens, © 


and the liquid matter fprings up and forms thofe 


males which we fee elevated above the level of | 
the terrent. Le P: de la Torré, | believe, is the : 


: firft perfon who obferved this internal movement ‘ 


of burning lavas, which is always more violent 
in proportion to their thicknefs and the gentle- 


TE 


nefs of the declivity. This effet is common tou 
all matters liquified by fire, and every man may 1 


{ee examples of it in our common founderies 


* The lava of irom founderies exhibits the fame effects, 
When this vitreous matter rups flowly, and accumulates at 


+a 


bY) 
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-If we obferve thofe large ingots or .mafles of 
melted iron, which run ina mould or canal with 
very {mall declivity, we fhall perceive that 
they have a tendency to rife like arches, efpeci- 
ally when the ftreain is very thick * We have 

. formerly fhewn, by experiments, that the time 
of confolidation is always proportioned to the 
thicknefs of the i ingots, and that, when their fur- 
faces are hardened, the interior parts ftill conti- 
“nue to be liquid. It is this internal heat which 
_ elevates the ingots and makes them blifter. If 
their thicknefs were greater, there would be pro- 
. duced, as in the torrents of lava, explolions; rup- 


( Fe O 2 | tures 


the bafe, we fee eminences arife, which are bubbles or concave 
hemifpheres of glafs, Thefe bubbles increafe, when the ex- 
panfive force is great, andthe matter has little fluidity : Ie 
then fuddenly explodes into a fame, and makes a confiderable 
report. When the liquified matter is fufliciently adhelive to 
fuffer a great dilatation, thefe fuperficial bubbles acquire a 
volume of eight or ten inches in diameter, without br eaking. 
When the vitrification is lefs complete, and the matter is vif 
cous and tenaceous, the bubbles are fmaller, and in cooling 
form concave eminences called toad’s eyes. What happens in 
miniature in our founderies, is likewife exhibited upon a larger 
{cale in the lavas of volcano’s. +4 
* Ihave not mentioned fome particular caufes which fees 
quently produce a curvature or fwelling:i in our melted ingots : 
For example, when the matter is not very fluid, or when the 
-mould is too moift, the ingots bend: contiderably ; becaufe 
… thefe caufes concur-in augmenting the effet of the firit, 
 Thusthe humidity of the ground, on which the torrents of lava 
| … defend, and the internal heat concur in raifing the mafs, and 
ja producing explofions, which are always accompanied with, 
» thofe jets of matter formerly mentioned, °°: : 


pi] 
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tures in the furface, and perpendicular jets of © 
metallic mater puthed out by the ation of the ~ 
fixe inclofed in the | interior parts of the 
ingots. This explication, drawn from the na-, 
ture of the thing itfelf, leaves no doubt concer- 
ning the origin of thofe eminences fo frequent . 
in valleys and plains, which have been over-run 
or covered with lava. 

When, after defcending from the. mountain - 
and traverfing the fields, the burning Java ar- \ 
rives at the margin of the fea, its courfe is fud- 
denly interrupted, the torrent adyances, and, ! 
like a powerful enemy, makes the water at firft — 
retire: But the water, by its immenfity, by the # 
refiftance of its cold, and by its power of arreft- 
ing and extinguifhing fire, foon confolidates 
the torrent of burning matter, which can now 
proceed no farther, but rifes up, accumulates # 
new ftrata, and forms a perpendicular wall, * 
from the top of which the lava falls and applies 
itfelf to the face of the wall thus formed. It is « 
this falling and arrefting of the burning matter w 
that gives rife to bafaltic prifms * and their joint- 
ed columns. Thefe prifms have generally five, 
fix, or feven fides, fometimes only three or four, © 
and 


* J fhall not here inquire into the origin of the term ba/alt, 
which M. Defmarets of the academy of Sciences, a learned na- 
turalift, believes to have been applied by the ancients to different 
kinds of ftones; but fhall limit myfelf to the ba/altic lava, which | 
appears under the form of prima columns. 
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and fometimes eight or nine, ‘The bafaltic co- 
lumns are formed by the perpendicular fall of 
the lava into the fea, whether it falls from high 
rocks on the fhore, or from a wal! raifed by its 
own accumulations. In both cafes, the cold 
- and humidity of the water arreft the burning 
matter, and confolidate its furfaces the moment 
it falls; and the fucceflive bundles or mafles of 
lava apply themfelves to each other. As the in- 
ternal heat of thefe mafles tends to dilate them, 
a reciprocal refiftance is created; and the fame 
_effe&t is produced as happens in the {welling of 
peafe, or rather of cylindrical grain, when tqueez- 
-edin a clofe veflel filled with boiling water. 
Each of thefe grains would affume a hexagonal 
. figure by reciprocal compreffion. In the fame 
manner, each bundle or mafs of lava aflumes fe- 
veral fides by dilatation and reciprocal refiftance ; 
and, when the refiftance of the furrounding © 
bundles is ftronger than the dilatation of the 
bundle furrounded, inftead of becoming hexa- 
_ gonal, it has only three, four, or five fides. 
But, if the dilatation of the furrounded bundle 
is ftronger than the refiftance of the furrounding 
bundles, it affumes feven, eight, or nine fides, 
which are always longitudinal. 

The tranfverfe articulations of thefe prifma- 
tic columns are produced by a caufe ftill more 
fimple: The bundles of lava fall not in à regu- 

‘Jar and continued ftream, nor in equal maffes. 


3 Hence, 
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Hence, if there are intervals in the fall of the 
_ matter, the fuperior furface of the forming CO= 
Jumn being partly ceniolidated, is’ hollowed. 


by the weight of the fucceeding mafs, which 
then moulds itfelf into a convex form in the con- 


cavity or depreilion of the firft. This is the’ 


produiive caufe of thofe joints or articulations 


which appear in the greater part of prifmatic co-_ 
lumns. But, when the lava falls in an unin- 


terrupted ftream, then the bafaltic column is 
one continued mafs, without any articulations, 
In the fame manner, when, by an explofion, 
fome detached mafles are darted from the torrent 


of lava, thefe maffes aflume a globular.or ellipti- « 


cal figure, and are even fometimes twifted like 


cables. Uo this fimple explication, all the forms # 
of bafalts and figured lavas may, be eafily re- 2 


ferred. 


It is to the rencounter of lava with the waves, ¥ 
and its fudden confolidation, that the origin of 4 | 
thefe bold coafts, which border all the feas at # 
the foot of volcanic mountains, is to be afcri- — 


bed. The ancient ramparts of bafalt found 


in the imterior parts of continents, fhow that the © 
fea has been in the neighbourhood of thefe vol- 
cano’s when they had, thrown out lava. This 
is an additional proof of the ancient abode of them 


f 


waters upon all the lands now inhabited. 


The torrents of lava are from a hundred to 
two and three thoufand fathoms broad, and 
fometimes one hundred and fifty, and even two 


hundreds 
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Hundred feet thick: And, as we have found by 
éxperience, that the time of the cooling of 
glafs is to that of the cooling of iron as 
132 to 236, and that the times of their re- 
fpective confolidation are nearly in the fame 
proportion, it is eafy to infer, that, to confoli- 
date the thicknefs of ten feet of glafs or lava, 


TO 2 tf LE oe rn : : Tis de ° 
g01 +4 minutes would be neceflary, fiñce it 


5 


requires 360 minutes to confolidate ten feet _ 


thick of iron; confequently it will require 
4028 minutes, or 67 hours 8 minutes, 
to confolidate 200 féet thick of lava: By the 
ame rule we fhall find, that 30 days zi, or 


a months will be requifite before the furface of 


this lava of two hundred feet thick be fufficiently 
cold toadmit of being touched. Hence a year | 
will be necéflary to cool a lava of two hundred 


feet thick, fo as to admit of being.touched, with- 


out burning, at the depth of one foot; and, at 
ten feet deep, it will be ftill fo warm, at the end 
of ten years, as not to be tangible; and a hun- 
dred will be requifite to cool ‘it to the fame 
degree in the middle of its thicknefs. Mr 
Brydone relates, that, more than four years af- 
ter the lava had flowed, in the year 1766, at the 
foot of Atna, it was not perfectly cool. Mafia, 


à Sicilian author worthy of credit, tells us, 


| 


‘that, being at Catania, cight years after the 
‘oreat eruption in 1669, he found, that the 
‘java in féveral places was not entirely 
“Goo! *,’ | 
About 


# Voyage an Sicile, tom. 1. p. 2136 
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About the end of April 1771, Sir William. 


Hamilton dropt pieces of dry wood into a cre= 
vice in the lava at Vefuvius, and they were in- 
{tantly inflamed: The lava iflued from the 
mountain on the 1gth of O@ober 1767, and 
had no communication with the fire of the vol- 


cano. The place where this experiment was 


made, was at leaft four, miles diftant from the 
mouth from which the lava iffued. He is firm- 
ly perfuaded, that many years are neceflary to 
cool a lava of this thicknefs (about 200 feet), 
Ihave had no opportunity of making experi- 
ments upon confolidation and cooling, but with 
balls of fome inches in diameter. The only 


method of making experiments on a larger fcale. 


would be, to obferve lavas, and to compare the 
times exhaufted in their confolidation and cool- 
ing, according to their different thicknefles, I am 
fatisfied that thefe obfervations would confirm 
the law I have eftablifhed for the cooling of 
bodies from the ftate of fufion to the common 


temperature; and although thefe new obferva- . 


tions are by no means neceflary to fupport my 


theory, fill they would help to fill up that im-. 


menfe gap between a cannon-ball and a pla- 
net. 
It now remains for us to examine the nature 


of lava, and to fhow, that, in time, it is convert- 


ed into fertile earth; which recals the idea of 
the firft converfion of the fcoriae of the primi- 
Palo tive 
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tive glafs that covered the whole furface of 
the globe after its confolidation. 

‘Under the denomination of lava, we com- 
‘ prehend not,’ fays M. de la Condamine, ‘ all 
‘the matter thrown out by a volcano, fuch. 
‘ as afhes, pumice-ftones, gravel, and fand ; but 

> *folely thofe reduced to a liquid flate by the 
* action of fire, and which, by cooling, form 
*folid mafles, whofe hardnefs furpafles that 
‘of marble. This reftriion notwithftanding, 
‘many other fpecies. of lava may be conceived, 
according to the different degrees of fufion 
in the mixture, the greater or fmaller quanti- 
ty of metal, and its greater or leffer intimate 
union with the various matters. Befide many 
intermediate kinds, three fpecies are ealily 
diftinguifhable. The pureft lava refembles, 
when polifhed, a ftone of an obfcure dirty 
‘gray colour. It is fmooth, hard, heavy, and 
‘interfperfed with fmall particles fimilar to 
‘black marble, and whitifh points. It feems 
‘to contain metallic particles. At firft fight, 
‘it refembles ferpentine, when the colour of 
‘the lava does not tend to green. ft re- 
‘ceives a pretty fine polifh, which is more 
‘orlefs vivid in different parts. It 1s made 
* into tables, chimney-pieces, &c. 

* The coarfeft kind of lava is rugged and un- 
even, It refembles the fcoriae or drofs of 
‘iron. The moft common fpecies holds a 
“middle rank between the two extremes: 

SOLE 
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“It is that which we every where find in largé ‘ 
‘mafles upon the fides of Vefuvius and in 


‘ the adjacent fields, where it has run in torrents. 
‘In cooling, it has formed maffes fimilar to 


* ferruginous and rufty rocks, which are often — 


‘ many feet thick. Thefe mafles are frequent- 
‘ly interrupted and covered with afhes and 


‘calcined matter. . . . . Itis under feveral © 


“alternate {trata of lava, afhes, and earth, the 
‘whole of which forms a cruft of from 60 
‘to 80 feet thick, that temples, porticos, fta- 


“tues, a theatre, and an entire city have been — 


* difcovered *. | 
M. Fougeroux de Bondaroy remarks, ‘ that, 
f Ahonen: after an eruption of burnt earth 
of a kind of afhes, Vefuvius generally 


See out lava, which runs down the fiflures 


‘or furrows made in the mountain. . . 


‘The mineral matter inflamed, melted, and — 


‘ flowing, or lava properly focalled, iflues through 
* cracks or crevices with more or lefs impetu- 
* ofity, and in greater or fmaller quantity, accor- 


* ding to the violence of the eruption. It fpreads 


* to a greater or fmaller diftance, according to 

‘ the degree of fluidity, and the declivity of the 

‘ mountain, which more or lefs retards its cool- 
NÉE | 

* That which now covers a part of the land 


Sat. 


* Mem. de. l’Acad. des Sciences, année 1757, p. 374. 
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¢ at the foot of the mountain, and which fome- 
“times ftretches as far as Portici, confifts of 


‘large heavy maffes, briftied with points on 


‘their upper furface. The furface which refts 
‘on the ground is flatter: As thefe pieces lie 
‘ above each other, they have fome refemblance 


à ‘to the waves of the fea. When the pieces are 
… ‘ larger and more numerous, they aflume the 
Bfioure of rocks...) \. 


‘In cooling, the lava affe@s various forms. . 
The moft common is that of tables or boards 
‘of greater or imaller dimenfions. Some. pie- 
“ces are fix, feven, and eight feet long. It 


breaks into this form in cooling and confoli- 
) “dating. This is the fpecies of lava which is 


‘ briftled with points. . . 

© The fecond fpecies refembles great ropes: 
‘It is always found near the mouth of the 
‘ volcano, and appears to have been fuddenly 
‘ fixed, and to have rolled before it hardened, 
‘It is lighter, more brittle,’ more bituminous, 
‘and fofter, than the firft fpecies. By break- 
‘ing it, we likewife perceive that its fubftance 

‘is not fo clofe and compact. . . 

‘ At thetop of the mountain, we Gran a third 
‘ fpecies of lava, which is brilliant, and com- 
‘ pofed of threads which fometimes crofs one an- 


| other. It is coarfe, and of a reddifh violet co- 


‘stead . + . Some fragments are fono- 
rous, and have the figure of ftala@tites. . . 
‘ ek 
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‘ Laftly, in certain parts of the mountain, we 


“ find lavas of a fpherical form, and appear to have. 
‘ been rolled. Itis eafy to conceive how the. 


‘figures of thefe lavas might be varied by a 
* number of accidental circumftances *,’ &c. 


Matter of every kind enters the compofition — 


oflavas. Iron anda fmall quantity of copper 


have been extracted from the lava found on the | 
fummit of Vefuvius. Some fpecimens are fo im- . 


pregnated with metallic fubftances as to preferve 


the flexibility of metal, Ihave feen two large © 


tables of lava of two inches thick, which were 


polifhed like marble, and bended with their | 
own weight. Ihave feen others, which were « 
bended by a weight, and refumed their hori- # 


zontal pofition by their own elafticity. 

Al lavas, when reduced to powder are, like 
glafs, fufceptible of being converted, by the 
intervention of water, firft into clay, and after- 
wards, by the mixture of duft and corrupted 
veeetables, into excellent foil. Thefe facts are 


apparent from the vaft and beautiful forefts 4 


which furround Ætna, and grow upon a 
bottom of lava covered with feveral feet of 
‘good earth: The afhes are more quickly con- 
verted into earth than the powder of glafs or of 
lava. In the craters of old extinguifhed vol- 


cano’s, as well as on the ancient rivers of lava, : 
we find very fertile foils. Hence the deva- — 


{tations occafioned by volcano’s are limited by 
time ; 
* Mem. de l’acad. des Sciences, anneé 1766 p. 75. 
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time; and, as Nature is always more difpofed 
to produce than to deftroy, fhe, in a few ages, 
repairs the devaftations of fire, and reftores 
to the earth its former fertility by the very 
fame materials fhe had employed for the pur- 
pofes of deftruction. 
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ADDITIONS to the Article, Of Caverns, ; 


Vol. I. p. 442. 


Of Caverns formed by the Primitive Fire. 


N my theory of the Earth, I mentioned on- 
ly two kinds of caverns, the one produced — 
by the fire of volcano’s, and the other by the ! 


motion of fubterraneous waters. Thofe two 


fpecies of caverns are not fituated at great depths. | 


They are even new, when compared with thofe 


vaft cavities, which were formed at the time the « 
globe firft aflumed a folid form; for, at this pe- 


riod, all the fuperficial eminences and hollows, 
and all the cavities in the interior parts -of the 
earth, efpecially near the furface, were produced. 
Several of thofe caverns produced by the primi- 
tive fire, after being fupported for fome time, 
have afterwards fplit by cooling, which diminifh- 
es the volume of every. kind of matter; thefe 


would foon fall in, and, by their finking, form — 
bafins or refervoirs for the fea, into which the | 
waters, formerly much elevated above this level, — 


ran, and abandoned the lands which they origi- 


nally 


is. 
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nally covered, It is more than.probable, that 
‘a certain number of thefe ancient.caverns fill 
fubfift in the interior parts of the globe, and by 
their finking may produce fimilar effects, and 
give rife to new receptacles to the waters. In 
this cafe, they will partly abandon the bafin 
which they now occupy, and run, by their na- 
tural propenfity, into thefe lower ,places. For 
“ example, we find beds of fea: fhells in the Pyren- ; 
 nees 1500 fathoms above the prefent level of 
. the ocean. Hence it is certain, that the waters, 
when thefe fhells were formed, rofe 1500 fa- 
_ thoms higher than they do at prefent. But, 
* when the caverns, which fupported the lands 
D that are now the bed of the Atlantic ocean, 
funk, the waters which covered the Pyrennees 
and the whole of Europe would run with rapi- 
dity into thefe refervoirs, and, of courfe, leave 
uncovered all the lands in this part of the world. 
The fame revolution would extend to every o- 
ther country. The waters appear to have ne- 
yer reached the fummits of the higheft moun- 
tains; beaufe they exhibit no relicks of marine 
productions, and no fufficient marks of a long 
abode of the waters. However, as fome of the 
matters of which they are compofed, though all 
of the vitrefcent kind, feem to have derived 
their folidity and confiftence from the interven- 
tion and cement of water, and as they appear 
to have been formed, as already remarked, in 


the 
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the maffes of fand, or glafs duft, which former: 
ly lay on the peaks of mountains, but which, 
in the progrefs of time, have been carried down 
to their bottoms by the rains, we cannot pro-" 
nounce pofitively, that the waters of the fea ne- 
ver ftood higher than the places where thells ares 
now found: The waters have perhaps ftood 
much higher, even before their temperature 
permitted the exiftence of fhells The greateft 
height reached by the univerfal ocean is to us un- 
known. But we know.that the waters were ele- 
vated from 1500 or 2000 fathoms above their 
prefent. level; fince fheils are found in the : 
Pyrennees at 1500 hundred fathoms, and in the 
Cordelieres at 2000, : 
if all the peaks of mountains were formed of _ 
folid glafs, or of other matters immediately pro- 
duced by fire, it would be unneceflary to have 
recourfe to the abode of the waters, or to any | 
other caufe, in order to conceive how they af- 
fumed their confiftence. But moft peaks of. 
mountains feem to be compofed of matters, 
which, though vitrifiable, have acquired their fo- 
lidity by the intervention of water. We cannot, — 
therefore, determine whether their confiftence — 
is folely owing to the primitive fire, or whe- 
ther the intervention and cement of water were © 
not requifite to complete the operation of fire,and — 
to beftow on thefe vitrifiable mafles the qualities 
which they poffefs. Befides, this fuppofition 
ee prevents 


AY 
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prevents not the primitive fire, which at firft 


produced the greateft inequalities on the globe, 


from being the chief caufe of thofe chains of 


mountains that traverfe its furface, and particu- 


larly of their cores or‘nuclei; but the contours 


of thefe fame mountains have perhaps been dif- 
pofed and fathioned by the waters at a fubfe= 


… quent period; for it is upon thefe contours, and 
at certain heights, that fheils and other produc« 
tions of the fea are found. 


To acquire a clear notion of the ancient ca 
verns formed by the primitive fire, we muft 


_fuppofe the globe to be deprived of al] its wa~ 
ters, and of all the matters which cover its fura 


face, to the depth of ten or twelve hundred 
feet. By removing in idea this external bed of 
earth and water, the globe will prefent to us thé 
form it poffeffed about the time of its firft con- 
folidation. The whole mafs was compofed of 


"Vitreous rock, or, if you will, of melted elafss 


ew ene , 


and this matter, in cooling and acquiring con 
fiftence, produced, like all other melted bodies, 
eminences, depreffions, and cavities, upon the 
whole furface of the globe. Thefe internal ca 
vities formed by fire, are the primitive caverns, 
and they are more numerous in the fouthern 
than in the northern regions ; becaufe the rota- 
‘tory motion, which elevated the equatorial re- 


“gions before confolidation, likewife produced 


the greateft derangement of the matter, and, by 
Vou, IX, P retarding 
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retarding the confolidation, would concur with 


the action of the fire in giving rife to a greater 


number of inequalities in this than in any other 


part of the globe. The waters coming from 
the Poles could not approach thofe burning -re- 
gions before they cooled. The vaults which 
fupported thefe regions having fucceffively fal- 
len in, the furface funk and broke in a thoutand 


places. For this reafon, the greateft inequali- , 


ties of the globe are found in the equatorial re-- 


gions: There the primitive caverns are’ more 


‘numerous than in any other part of the earth. 
They are likewife more profound, z. e. perhaps 
five or fix leagues deep; becaufe the matter of 


the globe, while in a liquid ftate, was agitated f 


to that depth by the motion of rotation. Buts 
all the caverns in high mountains derive not 


their origin from the operation of primitive fire. 


Thofe alone which are deeply fituated below the © 
mountains can be afcribed to this caufe. The 


more exterior and more elevated have been form- 


ed, as already remarked, by. the operation of | 


fecondary caufes. Hence the globe, deprived 


of its waters and the matters tranfported by" 


them, would prefent to us a furface much more 


L 


irregular than it appears with the aid of this co" 


vering. The great chains of mountains and_ 
their peaks and ridges, have not now the ap- 
pearance of half of their real height. The 
whole are attached by their bafes to a vitrifiable 


rock, 
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rock, and are of the fame nature. Thus we 
fhould reckon three fpecies of caverns produced 
by Nature: The firft by the force of the primi- 
tive fire; the fecond by the aétion of water; 
and the third by that of fubterraneous fires: 
Each of thefe caverns, though different in their 
origin, may be diftinguifhed by examining the 
_ matters they, contain, or by which they are fur- 
"rounded, | 
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ADDITIONS to the Article, Of the éf- 
fed of Rains, Marfhes, Subterraneous Wood 
and Water, Vol. |. p. 473. 


I, 
Of the finking and derangement of certain Lands, 


HE rupture of caverns, and the action of! 
fubrerraneous fires, are the chief caufes of © 
the great revolutions which happen in the earth; 
but they are often produced by fmaller caufes, 
Tise titration of the water, by diluting the clay, 
upon which almoft all calcarious mountains reft, . 
has frequently made thofe mountains incline 
and tuiible down. Of thefe remarkable events I 
fhall fubjoin fome examples. 

‘Inthe year 1757,’ iays M. Perronet, ‘ a part, 
“of the ground fituated about half-way before 
‘we arrive at the Caftle of Croix-fontaine, o- 
‘pened in many places, and fucceflively tum- 
“bled down. The terrace wall, which inclofed 
‘this ground, was overturned, and the road, 
“ which was formerly at the foot of the wall, 
* was obliged to be carried to a confiderable di- 

‘ ftance, 


a 
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SARIAC Eee + à This ground refted upon a bafe 
© of inclined earth.’ This learned and chief 


engineer of our highways and bridges mentions 
_ another accident of the fame kind which happen- 


ed, in the year 1733, at Pardines, near Iffoire in 


Auvergne. The ground, for about 400 fa- 


thoms in length by 3co in breadth, defcend- 


ed upon a pretty diftant meadow, with all its 
 houtes, trees, and herbage. He adds, that con- 


fiderable portions of ground are fometimes tranf- ~ 


ported either by the rupture of refervoirs of wa- 
ter, or by the fudden melting of fnows: In 
1757, at the village of Guet, about ten leagues 
from Grenoble, on the road to Briançon, the 


whole ground, which lies on a declivity, 


flipt and defcended in an inftant towards Drac, 
which is about a mile diftant. The earth fplit 
in the village, and the part which moved off 
was fix, eight, and nine feet lower than its . 


former ftation. This ground was fituated on a 


pretty folid rock, which was inclined to the 


horizon about forty degrees *. | 


To thefe examples I {hall add another fa@, of 


which | have been a conftant witnefs, and which 
has coft me a confiderable expence. The de- 


tached rifing ground, upon which the town and 
old caîftle of Montbard are fituated, is. elevated 
140 feet above the level of the river, and its 


‘moft rapid defcent is to the north-eaft.. This 


Pig RENE rifing 
| # Hi, de Acad. des Sciences, année 49695. Du 233 
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rifing ground is crowned with calcarious rocks, 
the ftrata of which, when taken together, are. 
54 feet thick. They every where reft upon a 
mafs of clay, which, of courfe, before reaching 
the level of the river, is 86 feet thick. My. 
garden, which 1s furrounded with feveral ter= 
races, is fituated on the top of this rifing ground, 
From twenty-five to twenty-fix fathoms of the. 
laft terrace-wall on the north-eaft fide, where the 
declivity is greateft, gave way all at once, carrying 
along the inferior ground which Soul have 
gradually: defcended to the level of the ground 
near the river, if its progreflive motion*had nots 
been prevented by taking down the whole wall. 4 
This wall was feven feet thick and founded on 
clay. The movement of the earth was very 
flow: I perceived that it was evidently occa= | 
_fioned by the infinuation of water. ? All the. 
water which falls upon the platform on the top 
of this rifing ground, penetrates through the fif= 
fures of the rocks, and reaches the clay upon 
which they reft: Of this fact we are afcertain= 
ed by two wells dug from the top of the rock 
to the clay. All the rain-water, therefore, which 
falls upon this platform and the adjacent terraces, 
colle& upon the clay where the perpendicular 
fiffures of the rock terminate. The water gives 
rife to fmall rills in different places, which are 
rendered ftill more apparent by feveral wells dug 
below the rocks, Wherever this mais of clay is 
cut 


| 


OF RAINS, MARSHES, &c. 231 


cut by ditches, we fee the water filtrating from 


above. It is not, therefore, furprifing that walls, 
however folid, fhould flip upon this firft bed of 


moift clay, if they are nor founded much lower, 
as [ have done in rebuilding them. The fame - 


thing, however, has happened on the north- 


weft fide, where the declivity is gentler, and no 


» rills of water appear. The clay had been re- 
- moved at the diftance of twelve or fifteen feet 
froma great wall. of eleven feet thick, thirty-five 


feet high, and twelve fathoms long. This wall 


is conftructed of good materials, and has fubfift- 


ed more than niae hundred years. The cut 


from which the clay was removed, though not 
abdve four or five feet deep, has produced a 


movement in this immenfe wall. ‘It declines 
from the perpendictlar about fifteen inches, and 


I could only prevent its downfall by abuttments — 


depth of fourteen feet: 


of feven or eight feet thick, and founded at the. 


From thefe fa@ts | drew the following con- 
clufion, which is not fo interefting at prefent as 


it would have been in ages that are paft, that 


there is not a caftle or fortrefs fituated upon 


> 
oe 


heights, which might not be eafily tumbled into 
the plain by a fimple cut of ten or twelve feet. 


. deep and fome fathoms. wide. This cut fhould 
be made at a fmall diftance from the laft wall, 
… and upon that fide where the declivity is greateft. 


This method, of which the ancients never 
dreamed, 
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der would have faved them the operation 
of battering-rams and other engines of War 5 
and, even at prefent, might be employed, in 
many cafes, with advantage, Tam convinced 
by my eyes, that, when thefe walls flipt, if the 
cut made for rebuilding them had not been 
{peedily filled with rong mafon-work, the an- 
cient walls, and the two towers that have fubfift- 
ed in good condition nine hundred years, and 
one of which is 125 feet high, would have tum- | 
bled into the valley, along with the rocks upon 
which they are founded. | As moft of our hills 
compofed of calcarious ftones reft upon a clay 
bafe, the firft ftrata of which are always more. 
or lefs moiftened with che waters that filtrate 
through the crevices of the rocks, it appears to 
be certain, that, byexpofing thefe moiftened beds 
to the air by a cut, the whole mafs of rocks and 
earth refting upon the clay would flip, and in a 
few days tumble into the cut, efpecially during 
wet weather. This mode of difmantling a for- 
trefs is more fimple than any hitherto invented ; 
and experience hag convinced me that its fuccefs 
is certain. 
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IL. 


Of Turf. 


TO what I have formerly remarked concern- 


: ing turf, { fhall fubjoin the following fats : 


_dn the jurifdiction of Bergues-Saint- Winock, 


_ Furnes, and Bourbourg, we find turf at three or 
_ four feet below the furface. Thefe beds of turf 
» are generally two feet thick, and are compofed 


re 


af corrupted wood, of entire trees with their 


» branches and leaves, and particularly of filberds 


_ which are known by their nuts, and the whole 


is interlaced with reeds and the roots of plants, 
What is the origin of thefe beds of turf, which 
extend from Bruges through the whole flat coun- 


_ try of Flanders as far as the river Aa, between 


the downs and the high country in the environs 


of Bergues? &c, In remote ages, when Flan- 


ders was only a vaft foreft, a fudden inundation 


“ of the fea muft have deluged the whole country, 


Li and, in retiring, depofited all the trees, wood, 


and twigs, which it had eradicated and deftroyed 


in this loweft territory of Flanders ; and this e- 


vent muft have happened in the month of Au- 
_ guft or September ; becaufe we ftill find the leaves 
of trees, as well as nuts on the filberds. This 
_ inundation muft have taken place long before 


that 
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that province was conquered by Julius Caefar, 


{ince no pet: is made pe it in the Wiles A 


of the ancients * 


In the ome of the earth, we fometimes' 


find vegetables in a different ftate from that of 
common turf. For example, in Mount Gane- 
lon, near Compeigne, we find, on one fide of 
the mountain, quarries of fine ftones and the 
foflil oyfters formerly mentioned, and, on the 


‘other fide, we meet with a bed of the leaves Of 7 


all kinds of trees, and alfo reeds, the whole 
blended together and inclofed in mud. When 


thefe leaves are ftirred, we perceive the fame 


-mufty odour which we feel’ on the margin of 
the fea; and thefe leaves preferve their odour 
during feveral years. - Befides, the leaves are 
not deftroyed; for we can ‘eafily diftinguith 
their fpecies : They are only dry, and flightly 
united ‘to each other oh the mud fF. - 


“We diftinguith,”” M. Guettard evened À 


= 


“two fpecies of turf: The one is compofed of M 


* marine, and the other of terreftrial plants. We 


y fuppofe the firft to have been formed when ‘ 


“the fea covered all thofe parts of the earth. 
‘ which are now inhabited. The fecond is fup- 
‘ pofed to have been fuperinduced upon the for- 
“Mer, corte to this fyftem, it is eee 
* that: 


* Mem. pour la fubdelegation de Dunkerque, relativement 
a VHift. Nat. de ce canton. 

- + Lettre de M. Lefchevin à M. de Buffon; Compeigne, 8 : 
Aouë: 1772: 


“tL 
4 
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¢ that the currents carried the fea-plants into the 
© hollows formed by the mountains, which were 
‘elevated above the waters, and, after being 
“tofled about by the waves, were depofited in 
“the hollows.’ | 
* This origin of turf is not impoffible: The — 
$ great quantity of fea-plants is fufficient to ac- 
‘ count for the phaenomenon. The Dutch e- 
‘ven alledge, that the goodnefs of their turf is 
omany, to the bitumen with which the fea- 
‘ water is impregnated, and that they were form- 
‘ed by fea-weeds. . . . . 
‘ The turf-pits of Villeroy are fituatedy in the 
6 valley through which the river Effone runs ; 
‘and part of this valley extends from Roifly to 


SEfcharcon. ...... dt is even near Roifly that 
“turfs were firft dug. , .. , But thofe-:near 
¢ E{charcon are the beft. .°. ...: 


‘ The meadows where turf -is dug are open 
‘and bad: They are filled with rinihine, horfe- 
© tail, and other plants which grow in bad foils. 
¢ Thefe meadows are dug: to the depth of eight 
‘ or ten feet. ..... . Next to the upper ftratum, 
‘ there is a bed of turf about a foot thick, and 
‘ impregnated with river and land-fhells, . ;:. 

“This bed of turf filled with thells is com- 

‘ monly earthy : Thofe which fucceed are nears 
f bly of the fame thicknefs, and are always better 
‘as we defcend. Thefe turfs are of a blackifh 
‘brown colour, intermixed with reeds, rufhes, 
+ and 
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‘ and other plants. We fee no fhells in thefe 


Fi eadges) ii vies 


‘In mafles of turf we Ne find the _ 


* ftems of willow and poplars, and fometimes 
‘the roots of thefe and fimilar trees. On the 
* Efcharcon fide, an oak was difcovered at the 
“depth of nine feet. It was black and almoft 
‘corrupted. It crumbled into duft, after being 
* expofed to the air. Another was found, on the 
* Roifly fide, between the foil and the turf,, at 
‘the depth of two feet. Near Efcharcon, the 
‘horns of a flag were found three or four feet 
* below the furface. . . . 
* Turfs are perhaps equally abundant in the 
* environs of Etampes, as near Villeroy. Thefe 
‘turfs contain but very little mofs. Their co- 
‘lour is a fine black. They are heavy, and 
* burn well in an ordinary fire. Good charcoal 
© might be made of them. ‘ 
‘ The turfs in the avighbourtsead of Etampes 
* may be confidered as a continuation of thofe 
“of Villeroy. In a word, all the meadows ad- 
“jacent to the river of Etampes are probably 
“full of turf, The fame remark is applicable to 
‘the meadows through which the river Effone 
‘ runs: Thefe meadows produce the fame Plants 
* as thofe of Etampes and Villeroy *.’ 
GH oo rete to this author, there are in France 


a number of places arta which turf may be ob- , 


: tained, 
* Mem. de PA cud. des * PORN année 1761, p. 380.— 397. 


r ie Re 
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tained, as at Bourneuille, at Croue, near Beau- 
vais, at Bruneval, in the environs of léronne, 
in the diocefe of Troyes in Champagne, &c. 
This combuftible fubftance would be a great 
refource, if it were ufed in fuch places as want 


_ wood. 


mame 


There are likewife turfs near Vitry-le-fran- 
cois, and in the morafs along the Marne. ‘l'hefe 
turfs are good, and contain great quantities of 
acorn fhells. The marfh of Saint-Gon in the 
environs of Châlons is full of turf, which the 
inhabitants will foon be obliged to ufe for want 


of wood *. © 


aS iil. 


Of Subterraneous, Petrified, and Charred Wood. 


“IN the territories of the Duke of Sax-Co- 
“bourg, which lie on the fronuers of Franco- 
‘ nia and Saxe, and at fome leagues from the 


town of Cobourg, there were found, at a fmall 


‘ depth, whole trees fo completely petrified, that 
“they were as beautiful and hard as agates, 
‘Some fpecimens of them were given by the 
‘ Princes of Saxe to M. Schoepflin, who tranfmit- 

‘ ted 


* Note communicated to M. de Buffon, by M. Greignon, 
Aug. 6. 1777: 
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€ ted two of them to M. de Buffon for the royal 
‘cabinet. Wafes and other beautiful utenfils 
~® have been made of this petrified wood *.’ 
Wood in its natural ftate has likewife been 
found at great depths. M. du Verny, an 
officer of artillery, fent me fome fpecimens of 


it, accompanied with the following letter : 


© The town of Fère, in the garrifon of which I 
‘am ftationed, on the 15th of Auguft 1753, or- 


‘ dered a este to be made for water by means. 


“of boring: At 39 feet below the furface, they 
‘ found a bed of marl, which they continued to 
‘pierce for 121 feet: Hence, at the depth of 
‘ 160 feet, they found, at two different trials, 


; othe augre filled with marl, intermixed with. 


“numerous fragments of wood, which every 
‘ perfon eafily recognifed to be oak. I fend 


‘ you two fpecimens of this wood. During the q 


“fucceeding days operations, they continued to 

‘find the fame marl, but not fo much mixed 
‘ with wood, as far as the depth of 210 oe 
‘ where they ceafed to bore T.’ 


‘In the territory of Cobourg, which is a - 


© branch of the houfe of Saxe, we find,’ M. Juf- 
ti remarks, ‘ petrified wood of a prodigious 
‘ fize. In the mountains of Miinia, entire trees 
‘have been dug out of the earth, which were 
€ converted into very fine agate. The Imperial 

| cabinet 


* Lettre de M. Schoepflin, Strafbourg, Sept. 24. 1746. 
+ Lettre de M. Brefle du Verny; La Fere, Nov. 14. 1753: 


Tie 
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* cabinet of Vienna contains many petrifications 

© of this kind. A great log of this wood was 

€ fent to the fame cabinet : The part which had 

‘ been wood was changed into a beautiful agate 

“of a grayith black colour; and, inftead of bark, 

‘the trunk was furrounded with a belt, of fine 
SATIS) AALS st | 

‘ The prefent Emperor withed that a A tied 

“ of afcertaining the age of petrifactions might 


| “he difcoveredi 4 11e ordered his 


‘ambaflador at Conftantinople to afk per- 
‘ million to take up from the Danube one of the 
‘ piles of Trajan’s bridge, which is fome miles 


© below Belgrade. This permiffion being grant- 


‘ed, one of the piles was drawn up, which it 
‘was imagined would have been petrified by 
‘the water. But, after fuch a lapfe of time, it 
* was difcovered that the procefs of petrifa&ion 
‘had made very Jittle progrefs, Though this 
* pile had remained in the Danube above 1600 
‘ years, the petrifaétion had not proceeded above 
* three quarters of an inch, and even lefs, The 
* reft of the wood was very little altered, and 
* had only begun to be calcined. 

* If a juft conclufion, with regard to all other 
* petrifactions, could be drawn from this fingle 


4 fact, Nature would perhaps require fifty thou- 


hie 


‘ fand years to change trees, of the fize of thofe 


_ * found petrified in certain places, into ftones, 
- * But, in particular fituations, many caufes may 


“concur in haftening the procefs of pétrifac- 
6 
BIOL ala. we 


‘ At 
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wei 


“ B's. 


‘At Vienna there js to be feen a petrified — 


“log, which was brought from the Carpathian 
© mountains in Hungary. Upon this log the 
€ marks of the hatchet, which had been made 
‘before its petrifaction, are diftin@ly vifible ; 

“and thefe marks are fo little altered by the 

ee the wood has undergone, that we per- 
“ceive they have been made by a {mall inftru- 


‘ Befides, it appears that petrified wood is not 


‘fo rare as is commonly imagined ; and that, 
“to difcover it in many places, requires only 
‘ the nice eye of a naturalift. Near Mansfeld, 
‘I fawa great quantity of petrified oak in a 


“place where many people daily pafs, without : 


* perceiving this phaenomenon. Some logs were 
* entirely petrified, and in thele we diftingtly 
‘ perceived the rings formed by the annual 
* growth, the bark, the place where they were 
“cut, and all the characters of oak-wood *.’ 


M. Clozier, who found différent pieces dE pe- » 


trified wood upon the hills in the neighbour- 


hood of Etampes, and particularly on that of : 


Saint-Symphorien, imagined that thefe frag- 
ments might have proceeded from fome petrifi- 
ed trunks in the mountains. He, therefore, 
caufed pits to be dug in a part of the mountain 
of Saint-Symphorien that had been pointed out 
to him. After digging feveral feet deep, he firft 


x. difcovered © 


* Journal étranger, mois d'Octobre 1756, p. 160. 
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difcovered a petrified root, which led him to the 
trunk of a tree of the fame fpecies. 

This root, from its extremity to its junétion 
with the trunk, was, fays M. Clozier, five 
feet in length ; there were other five roots, but 
not equally long..... 

The middling and {mall roots were not pe- 
trifed, or at leaft their petrification was fo 
brittle, that they remained in the fand, where 
the trunk was in the form of powder or afhes. 
It is reafonable to think, that, when the procefs 
_ of petrifaction was communicated to thefe roots, 
they had been almoft corrupted, and that the 
_ligneous parts of which they were compo- 
fed, being too much feparated by petrifac- 
tion, could not acquire the degree of folidity 
neceflary to a genuine petrifadtion.... > 

The thickeft part of the trunk was near fix 
feet in circumference. Its length was three feet 
ten inches, and its weight was from five to fix 
hundred pounds. The trunk, as well as the 
roots, had all the appearance of wood, as the 
bark, the inner rhind, the folid and corrupted 
wood, the holes of large and fmall worms, and 
even the excrements of thefe worms. All thefe 
parts were petrified, but were not fo folid and 
“hard as the ligneous body, which had been per- 
feGly found when the procefs of petrifaétion 
commenced. The ligneous body is converted 
into a real flint of various colours, which ftrikes 


PV or, Lx Q. fire 


4 
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fire with fteel, and produces, after being ftruck 


or rubbed, a very ftrong fmell of fulphur.... 


This petrified trunk was bedded in a hori- A 


zontal direction. . . . It was covered with more 
than four feet of earth, and its root was not a- 


bove two feet below the furface *. Lat 


M. Abbé Mazéas, who difcovered, at half : 
mile from Rome, a quarry of petrified wood, 
exprefles himfelf in the following terms : | 


‘This quarry of petrified wood forms a fuc= 


€ cefon of hillocks in the front of Monte-Ma- 


“rio, on the other fide of the Tiber.... Of 


“thefe ‘fragments of wood, irregularly heaped 


‘ upon each other, fome have the appearance of © 


a hard dry earth, which feems not to be fit 4 
€ for-the nourifhment of vegetables : Others are’ 


‘ petrified, and have the colour, the brilliancy, 


‘and the hardnefs of the refin known in the — 
‘ {hops by the appellation of colophanus. “This | 


“petrified wood is found in a foil fimilar to the 


‘former, but more moift. Both are perfedtly — 


‘ well preferved. The whole are reduced, by 
‘calcination, into a true earth ; and none of 


them produce allum, ‘either by the application | 


«of fire, of by combining them with the vitri- 
“ olic acid fT.’ ARE 


M. du Monchau, a phyfcian and expert na. 


turalift, has fent me, for ‘the royal cabinet, a 
DANONE P oi piece. 


* Mems des Savans étrangers, tom. 2. p. 598.—-604-. » 
+ Mem. des Savans étrangers, tom. 5. P- L {+ } 
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piece of petrified wood with the fol llowing hi- 
_ ftorical account : 
D The piece of petrified wood, which I have 
© the honour of tranfmitting to you, was found 
“at the depth of more than 150 feet below the 
- “ furface. . . . Laft year (1754) when digging 
“a pit in queft of coal, at Notre- Dame-au-bois, 
* a village fituated perte een Condé, Saint-Amand, 
* Mortagne, and Valenciennes, we found, aa 
.“ bout 600 fathoms from Efcaut, and after bate 
‘fing three water-levels, firft feven feet of 
‘rock or hard ftone called fourtia in the lan- 
_* guage of colliers ; afterwards; when we ar: 
‘rived at a marfhÿ earth, we found, at the depth 
‘ of 150 feet, as already remarked, the triink of a 
‘tree of two feet in diameter, which lay acrofs 
‘the pit, and, of courfe, we were prevented 
© from éaluiNe its fewest” It refted upon a 
large Bee tank ; and many pieces were cu 
* off from this trunk by the curious. The {mall 
‘fragment I have the honour of fending you 
‘ was cut off from a fpecimen given to M. Lan- 
‘rent, a learned mechanic. . .. 
‘ This wood feemed rather to have heen é converts 
¢ ed into coal than petrified. How could a tree be 
‘funk fo deep-into the earth? Has the foil: in 
+ which the tree was found been formerly as low? 
‘If that is the cafe, how could this foil be aug- 
* mented 150 feet ? From whence did all this 


* earth proceed? | 
Q 2 The: 


F — 
—— 
= 
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‘The feven feet of tourtia obferved by M. 
¢ Laurent, which exifts alfo in all the coal-mines 
‘ for ten leagues round, have, according to thea 

‘above fuppofition, been produced pofteriog. to 
“ this accumulation of earth. 

“T leave this matter, Sir, to your decifion: 
‘ You are fo intimately acquainted with Nature, 

‘that none of her myfteries can be long conceal- 

‘ed from you; and I have no doubt that you 

‘will be able to explain this wonderful phae-' 

‘ nomenon *,’ 

M. Fougeroux de Bondaroy, of the Royal 
Academy of Sciences, relates feveral fads 
concerning petrified’ wood, which merit atten= 
tion. ; 

* All the fibrous ftones, he remarks, ‘ which 
‘have fome refemblance to wood, are not petri- 
‘fied wood. But there are many others which. 

‘ muft be recognifed as fuch, efpecially if we at-. 
‘tend to the peculiar organization of vege-. 
fitables. (sei site | | 

‘Fads are not wanting to prove that wood 

‘ may be converted into ftone, with as much 
€ eafe at leaft as feveral other fubftances which 
‘inconteftibly undergo this tranfmutation. But 
‘it is difficult to explain how this effect is pro- 
‘duced. I hope I may be permitted to hazard 


* fome gpa on the i ah which I fhall. 
‘ endeavour 


* Lettre de M. Dumonchau à M. de Buffon ; Does Fann 
29. 1755: | 
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‘endeavour to fupport by faéts and obferva- 
* tions. 
© We find wood which may be confidered as 
only half petrified, and not much heavier than 
common wood. Specimens of this kind are 
eafily divided into plates, or even into fila- 
ments, like certain corrupted timber. Others 
are more petrified, and have the weight, the 
hardnefs, and the opacity of free-ftone. O- 
thers, whofe petrifaction is ftill more perfect, 
€ admit the fame polith as marble ; while others 
‘ acquire that of fine oriental agates. [have an 
“excellent fpecimen fent from Martinico to M. 
“du Hamel, which is converted into a moft 
‘beautiful fardonix. Laftly, we find wood 
‘changed into flate. Among thefe fpecimens, 
‘ there are fome which have retained the orga- 
“nization of wood fo completely, that we <if- 
* cover with a lens every appearance exhibited 
* in unpetrified wood, 
‘ We have feen fome fpecimens. encrufted 
‘ with a fandy iron ore, and others penetrated 
* with a fubftance which, being compofed of ful- 
‘phur and vitriol, makes them approach the 
“ flate of pyrites. Some of ‘them are, if we | 
‘may ufe the expreffion, larded with a very 
. penre iron ore; and others are Carne by 
* veins of very bl ack agate. | 
“We find pieces of wood, one part of which 
‘is converted into a ftone, and the other into 
Q ‘agate ; 


©9 
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agate: The part converted into ftone is tens 
der ; but the other has the hardnefs peculiar 


to precious ftones. , 


‘ But, how fhould certain pieces, though con= à 
verted, into hard agate, preferve the diftinét. 


charaéters of organization, as the concentri¢ — 


circles, the infertions, the extremities of the 


tubes deftined to tranfmit the fap, the barky@ 
the inner rhind, and the wood? If the vege- À 
table fubftance were entirely deftroyed, we. 
fhould only fee an agate, without any of the © 
organic characters formerly mentioned. Ta. 
preferve this appearance of organization, if we | 
fuppofe that the wood fubfifts, and that the — 


pores alone are filled with the petrifying juice, 
it fhould appear, that the vegetable parts might 


be extraéted from the agate. But I could ne- 


ver make any progrefs in this operation: J, 
therefore, think, that the fpecimens in queftion 


retain no parts which have preferved the na-" 
ture of wood. To give perfpicuity to my i- — 
dea, I beg the reader to recollect, that, when : 
a piece of.wood is diftilled in a retort, the coal : 


which remains after diftillation is not a fixth 


part of the original weight of the wood, | 


When this coal is burnt, we obtain only a 


fr 


{mall quantity of afhes, which will fill dimisw 


nith after the lixivial falts are abftraéted. 


€ This {mall quantity of afhes being the only, 
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‘the fixed parts of a piece of wood are really 
‘very trifling, -and that the greateft portion of 
vegetable matter is deftrudtible, and may be 
gradually carried off, as the wood corrupts. 

* Now, if we confider that the greater part of 
the wood is deftroyed, and that ha remains 
is a light earth, and eafily permeable by the 
petrifying juice, its converfion into ftoné, a- 
gate, or fardonix, will not be more difficult to 
conceive than that of bole, clay, or any other 
earth. The only difference is, that the vege- 
table earth preferves the appearance of organi- 
zation, and the petrifying juice infinuates into 
its pores, without deftroying its or iginal cha- 
racters * 

Some fadts and obfervations remain ftill to 


be added. in Auguft 1773, at Montigni- {ur 


LS 


an 


ae wT A A à nn 


Cal 


| Braine, in the diftri& of Challon and jurifdic- 


tion of Auxonne, when digging a copper mine, 
the workmen, at the depth of 33 feet, found a 


tree lying on its fide; but the ipecies of it could 


not be difcovered. The fuperior ftrata feemed 
to have never been touched by the hand of 
man; for, below the foil, there was a bed of 8 
feet of clay; then 10 FAN of fand ; then a bed 
of fullers earth about 6 or 7 feet; then another 
bed of the fame mixed with Hope and, lafily, 
a bed of black fand of 3 feet. ‘The tree was 

| found 


ns. Mem. de Acad. dis Sciences, année 1759 D. 43% — 
#52: | 


ss 
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found in the fullers earth. The river Braine 


is to the eaft, and not above a gun-fhot from 


‘this place. It runs in a meadow 8o feet lower 
than the fite of the copper *. 
M. de Grignon informed me; that, on the 


borders of the Marne, near St Dizier, there is. 


a bed of pyritous wood, the organization of 
which is apparent, This bed is fituated under 
a itratum of free-ftone, which is covered with 
a ftratum of pyrites, and above the pyrites is a 
ftratum of lime-ftone. The bed of pyritous wood 
lies upon a blackifh clay. 

He likewife found, in the pits dug for difco- 


vering the fubterraneous town of Châtelet, in- ! 


 ftruments of iron with wooden handles. He * 


remarked that this wood was converted into a 
genuine iron-ore of the hematites fpecies. The 
organization of the wood was not deftroyed ; 


but it was brittle, and its whole texture was as 


clofe as that of the hematites. Thefe iron in- 
_ ftruments with wooden handles had been buried 
in the earth fixteen or feventeen hundred years. 
The converfion of the wood into hematites had 
been affected by the decompofition of the iron, 
which had gradually filled all the pores of the 
wood. 


IV. 


* Lettre de Mad. la Comteffe de Glerment-Montoifen 
à M. de Buffon. 
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IV. 
Of Bones fometimes found in the interior parts of 
the Earth. 


‘IN the UE of Haux, which is fituated 
€ between two feas, and about half a league 
‘ from the port of Langoiran, a point of a rock, 
of 11 feet high, detached itfelf from the coaft, 
‘which was formerly 30 feet high. By its fall 
‘it fpread over the valley a great quantity of a- 
¢nimal bones or fragments of bones, fome of 
¢ which were petrified. ‘That they are bones is 
* unqueflionable; but it is difficult to afcertain the 
animals to which they belong, The greateft 
# number confifts of teeth; fome of them perhaps. 
* belong to the ox or horfe; but, without marking 
* the difference in figure, moft of them are larger 
‘than the teeth of thefe animals. ‘There are 
‘ likewife thigh or leg-bones, and a fragment _ 
© of a flag or elk’s horn. ‘The whole are cover- 
*ed with common earth, and fituated between . 
‘two ftrata of rock. We muft fuppofe that the 
‘ carcafles of animals have been thrown into a 
* hollow rock, and, after the flefh had corrupt- 
“ed, a rock of 11 feet high had been formed 
* above them, which would require the opera- 
“tion of many ages.... 

‘ The Gentlemen of the Academy of Bour- 
f deaux, who examined thefe bones with phi- 
| | ‘ Jofophical 


- 
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‘ Jofophical accuracy, difcovered, that, when a 

‘number of fragments were put on a very ‘ 
‘ brifk fire, they were converted into a fine Tur= ; 

¢ quois blue; and that fome portions became 10m 
‘hard, that, when cut by a lapidary, they re- 

‘ceived a fine polih.... It mutt alfo be re 

6 marked, that bonés which evidently belonged 
‘ to different animals were es converted 3 in- 
“to Turquois *.’ 

‘On the 28th of ies 1760, are M. de 
Guettard, ‘ there were found, 160 fathoms a- + 
“bove the mineral baths, bones included in a, 
© rock with a gray furface. This rock was nei- 

“ ther laminated nor confifted of PRE férata, « 
$ but was one continued mafs of ftone. . 

‘ After having, by means of gun- Howaek. pe- 
“ netrated five feet deep into this rock, we found * 
“a great number of human bones belonging ton 
every part of the body, as jaw-bones with their“ 
“teeth, bones of the arms, thighs, limbs, ribs, — 
“rotulae, &c. jumbled together in the greateft 
diforder. - Entire fkulls, or pont of them, 
chiefly prevailed. | à 
* Belide thefe human bones, we met with 
‘ feveral fragments which could not be afcribed w 
‘to man. In fome places, they are in conti- 
“nued mafles, and in others more difperfed. . . 

‘When we arrived at thé depth of four feet © 
$ and a half, we found fix human heads in an 

| * inclined | 


_ * Hitt. de ?Acad. des Sciences, année 1719, p. 24, 
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‘inclined pofition. In five of thefe heads, the 
‘ occiput with its appendages, except the bones” 
“ of the face, were preferved. This occiput was 
‘ partly encrufted with ftone, its cavity was fill- 
‘ ed with ftone, and had aflumed the fame mould | 
‘or figure. In the fixth head, the face is en- 
‘tire: It is broad in proportion to its length. 
¢ We eafily diftinguifh the form of the flethy 
*cheeks. The eyes are fhut, pretty long, but 
¢ narrow. The front is large, and the nofe ve-, 
‘ry flat, but well formed; the middle line is 
¢ diftinguifhable. The mouth is well made, 
‘and fhut; the upper lip is a little thick in pro- 
‘portion to the under. The chin is weil pro- » 
‘ portioned, and the whole mufcles are ftrongly 
¢ marked. The colour of the head is reddiih, 
‘and refembles thofe of the Tritons feigned by 
“painters. Its fubftance is fimilar to that of 
© the ftone in which it was found; it is, proper-. 
‘Jy fpeaking, only the mafk of the natural 

Reheat. il, | | | 
The above relation was fent by M. le Baron 
de Gaillard-Lonjumeau to Madame de Boil- 
jourdain, whe tranfmitted it to M. Guettard, with 
_fome fpecimens of the bones. That thefe bones 
were really human, isa very doubrful point; 
‘for every appearance in this quarry, M.de 
Lonjumeau remarks, ‘announces that, it has 
been formed of selicks of bodies broken in 
f pieces, and which had been long tofled about 
? i by 
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t by the waves of the fea before they were col- 3 


¢ lected into one heap. As this mafs of bones « 


‘lies horizontally, and has been fucceffively co- 
‘ vered with ftony matter, it is eafy to conceive | 
‘ how a mafk was formed on the faces of ‘thofe — 
‘ heads, the flefh having little time to corrupt, e- « 
© {pecially when the bodies were buried under the — 
‘water. We may, therefore, reafonably con- 
‘ clude, that thefe heads were not human.... 
‘ They rather feem to be the heads of thofe fifhes, 
“whofe teeth are found in the fame parts of 
‘the ftones along with the bones fuppofed to 
‘ belong to the human fpecies. 
‘It appears that the collection of bones in 
‘ the environs of Aix, are fimilar to thofe difco- 
© vered fome years ago by M. Borda near Dax 
‘in Gafcony. The teeth difcovered at Aix, by 
‘ the defcription given of them, feem to refem- | 
‘ble thofe found at Dax, of which an under 
“jaw is {till preferved. This jaw unqueftiona- 
* bly belongs to a large fith.... I muft, there- 
‘fore, conclude, that the bones in the quarry of 
‘ Aix are fimilar to thofe difcovered at Dax; 
‘and that thefe bones, whatever they are, 
‘ fhould be referred to the fkeletons of fifhes — 
‘rather than to thofe of man.... | 
‘One of the heads in queftion was about fe- 
‘ ven and a half inches long by three and fome 
‘lines broad. Its figure is that of an oblong 
“globe, flat at the bafe, thicker at the pofterior 
‘than 
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€ than the anterior end, and divided 1 in the broad- 
* eft part by feven or eight bands from feven 
‘to twelve lines wide. Each band is likewife 


ws Ecigince into two equal parts by a flight fur- 


“row. The bands extend from the bafe to the 


_ *fummit. Thofe of one fide are feparated from 


‘ hole of the other by another and deeper fur- 
‘row, which gradually enlarges from the ante- 

‘ rior to the pofterior part. 
. From this defcription we cannot recognize 
the mould of a human head. The bones of 
€ man’s head are not divided: into bands. The 
‘human head is compofed of four principal 


. “bones, the figures of which appear not in the 


‘ mould above defcribed. It has not an interior 
* creft which extends longitudinally from the 
anterior to the pofterior part, and divides it 
‘ into two equal parts, which might give rife to 
‘the furrow on the fuperior part of the phony 
* mould. 
‘Thefe confiderations induce me to think, 


€ that this fubftance is rather the body of a nau- 


‘ tilus than a human head. There are nautili 
‘ aGtually divided into bands or bucklers like this 
‘mould, They have a channel or furrow which 
‘runs along the whole curvature, and divides — 
‘them ‘sii two, from which the ftony furrow 
‘ might derive its origin *,’ &c, 
; I 
* Mem, de PAcad. des Sciences, année 1760, p. 209. 
= 2 18e 
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Tam perfuaded, as well as M. le Baron de 
Lonjumeau, that thefe heads never belonged to 
men, but to animals of the feal kind, to fea- 
otters, and to fea lions or bears, It is not at 
Aix or Dax alone, that the heads and bones of 
‘thefe animals are found in rocks and caverns. 
His Highnefs the prefent Prince Marcgrave of 
Anfpach, who to great affability unites a re- 
markable tafte for knowledge, has been fo o= 
bliging as to give me, for the Royal Cabinet, 
a collection of bones from the caverns of eine 
lenrente in his Marcgraviate of Bareith. M. 
Daubenton has compared thefe bones with thofe 
of the common bear, from which they differ 
only by being larger. The head and teeth are 
longer and thicker; and the muzzle is longer : 

and more protuberant than in our largeft bears, 
In this colle@ion, with which. this noble Prince 
has enriched our cabinet, there is a head which 
naturalifts have denominated the bead of M. de 
Buffon s fmall feal: but, as we Enow not the form 
and ftructure of the heads of fea lions, bears, | 
and large and fmall feals, we fhall ua our 
judgment concerning the animals to which thefe 
_ fofhl bones have appertained. 


ADDR 


LA 


ADDITIONS ‘to the Article, Of the 
Changes of Sea into Land, Vol. I. p. 483. ' 


'N traverfing the var of été we perceive 

: À thata part of Brittany, Picardy, Flanders, and 
Lower Normandy, have very recentiy been de- 
ferted by: the fea; becaufe, through all this ex- 
‘tent of country, we ftill find great quantities of 
oyfters, and other fhells, in their natural ftate. 
We are certain, from experience, that, for a cen- 
tury pañt, the fea has been retiring from the 
| coaft of Dunkirk. ‘When the moles of this port 
were conftruing in the year 1670, the fort of 
| Good- hope, which terminate one of thefe moles, 
| was built upon. piles a great way beyond the 
low water-mark, But, at .prefent, the water 
puever advances. nearer, this fort. than 300 fa- 
‘thoms. In 1714, when the newcharbour of Mar- 
dik was deepening, the moles were likewife car- 
cried. -beyond the low. water-mark ; but now, 
| when the tide. is ebb, there is a dry {pace of 
| more than soo.fathoms, If the fea continues 
thus gradually to retire, Dunkirk, like Aigue- 
mortes, will, in a few centuries, be no longer a 
fea- 
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fea-port, If the fea has loft ground fo confider- 
ably in our times, how far muft it have retired 
fince the beginning of the world * ? 

The bare infpe€tion of Saintonge is fufficient 
to convince us, that it was formerly. covered by 
the fea. The ocean having abandoned. thefe 
lands, the Charente followed as the waters re- 
tired, and formed a river where formerly there 
was only a great lake or morafs. The country 
of Aunis, which was anciently covered by (the 
fea and ftagnant waters, is oné of the moft re- 
cent lands of France. It is even probable that 
this territory was a morafs about the end of the 
fourteenth century f. + 

It appears, therefore, that the ocean, during 
fome centuries, has retired many feet from. all : 
our coafts ; and if we examine thofe of the Me- 
diterranean, from Rouflillon to Provence, we 
fhall find that this fea has likewife retreated 
‘nearly in the fame proportion. Thefe. fads | 
render it evident, that the circumference of all 
the coafts of Spain and Portugal, as well as thofe 
of France, is greatly extended. The fame ob- — 
fervation has been made with regard to Sweden, 
where fome philofophers have conjectured, that, 
‘in the courfe of 4000 years, the Baltic, the depth 
of which exceeds not thirty fathoms, will be 
totally abandoned by the waters. 
If 

* Mem. pour la fubdelegation de Dunkerque, relativement 
a la Hift. nat. de ce canton. 
+ Extrait de Vhift. de la Rochelle, art. 2. et 3: 
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If fimilar obfervations were made in every. 
country, I am perfuaded, that, in general, the 
fea would be found to have retired from every 
coaft. ‘The fame caufes which produced its firft 
retreat and fucceflive finking, are not abfolutely 
annihilated. In the beginning, the fea was two 
thoufand fathoms above its prefent level. The 
immenfe {wellings on the furface of the globe, 
which firft fubfided, made the waters fink, at firft 
rapidly, and afterwards in proportion as the 
more inconfiderable caverns gave way. The 
fea, of courfe, was proportionally deprefled ; and, 
as many caverns ftill exift, which muft, from 
time to time, fink, either by the action of vol- 
cano’s, by the force of water, or by earthquakes, 
we may with certainty predi&, that the ocean 
will continue to retire, and, confequently, that 
the extent of all our continents will be gradual- 
ly augmented, | 
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IN SUPPORT OF THE . 


COUNT, DE BUF FO N°: 


vie hg | | 
Es AR à à | 


tr) NS 


EPOCHS.OE. NA TU R Bois 
HE treatife compofed by the Count dé 
Buffon, under the title of Les Epoguestie | 
Ja Nature, is exceedingly ingenious.’ Tt ¥s'in- À 
tended to eftablith by facts and reafoning, his 
theory of the formation of the Planets*. But 
as this theory, however it may be relifhed on. 
the Continent, is perhaps too fanciful to receive 
the general aserbbaaeh of the cool and delibe- 
rate Briton, the tranflator has been advifed not 
to render it into Englifh. Many of the fads, 
however, are too important to be omitted. In-. 
ftead of a regular tranflation, therefore, he fhall 
give | 


# See vol. 1. p. 59. of this work. 
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give a generall view only of the pofitions laid 
down in this treatifey together with the moft in. 
‘terefting facts Laden in luppbas of thefe pofi- _ 
tions. r és a4 

_. The Count de Buffon pans his. fubje& with 
a preliminary, difcourfe, i in. W. hich he,endeayouirs 
to unfold the different changes the terreftrial 
globe has undergone from is firft projeétion out 
of the fun to the prelent time. In this difcourfe 
the author obferves the following order: 1. He 
‘mentions fuch facts as may lead us to the origin 
of Nature. 2. He marks thefe monuments 
which ought to be regard led as the evidences of 
the firfi ages. 3. He colle@s fuch traditions as 
may convey fome idea of the ages which fucceed- 
ed. After which, fays he, we fhall endeavour 
to connect the whole by analogies, and to form 
a chain which, from the commencement of 
time, fhail defcend to the preicnt days, 


Ls 


First Facr. 


The earth is élevated at the Equator and de- 
prefled at the poles, in the PrapoEsop reguired 
by the laws of gravity and of the centrifugal 


force. 


q | ro Ras 10 SECOND 
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SECOND Facr. 
The earth poral an internal heat which is 
proper to itfelf, and independent of that commu- 
nicated to it by the rays of the fun, 


THIRD Fact, 


te. … 


The heat conveyed to the earth by the fun is 


| 


very fmall when compared with the heat proper. 
to the globe; and this heat tranfmitted by the 
fun would not alone be fufficient to fupport ani: 


mated nature. 


FourtH Fact. 


The materials of which the earth is compofed 


are, in general, of a vitreous nature, and the 


whole of them may be converted into glafs. 


Firru Facr. 


We find on the whole furface of the earth, 
and even on the mountains, to the height of 
1s00 and 2000 fathoms, an immenfe quantity 
of {hells and other relicks of marine produc 
tons, 

The 
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_| The firft fat; namely, the elevation of the 
globe at the Equator and its depreflion at the 
poles, has been mathematically demonftrated and 
phyfically proved by the theory of gravitation, 
and by experiments with the pendulum: Thé 
figure of the earth is precifely the fame which a 
fluid globe revolving round its axis with equal 
‘celerity would afflume, Hence the matter of 
which the earth is compoféd was in a ftate of 
fluidity the moment it affumed its form, and this 
«moment happened whenever it Méca to turn 
“round its own axis. Now, though teat is the 
“general caufe of fluidity, fince water itfelf, with- 
out heat, would form a folid mafs, we have two 
methods of conceiving the poffibility of the pri- 
-mitive fluid ftate of the earth. The firft is the 
folution of terreftrial matters in water; and 
“the fecond is their liquefaction by fie But 
moft of the folid matters of which the earth is 
compofed are not folublé in water ; and, at the 
fame time, the quantity of water, in proportion 
‘to that of dry and folid matter, is fo fmall; that 
‘it is impoffible the one could be diflolved by thé 
other. Of courfe, as this ftate of fluidity could | 
not be effected by diffolution or maceration in 
water, this fluidity muft have been produced by : 
the operation of fire. 
This conclufion aflumes a new degree of 
“probability from the fecond fa@, and is ren- 
‘ered certain by the third. ‘The internal heat 


fe oi | of 
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| a 
efithe globe, which full fwhfifts partially, and 
is greater than that ‘afforded by the fin, thews: | 
that this primitive fire is not yet nearly dif 
pated, ‘The furface of the earth: is colder 
than its, interior parts. Uncontrovertible and 
_reiterated experiments evince, that the hold i 
mafs of the globe has a heat proper to itfelf, 
and. totally independent of ithat of) the’ fun, | 
This. heat is rendered- evident by: comparing, 
eur winters with! our fuminers #3 cand! itis” 
Rill more. palpable when we penetrate into the 
bowels of the earth." At equal : idepths,: Its 
invariably the fame, and it asp tO augment, 
in proportion aswe défcendya. bi to 100 

‘ Atinoô great depth, we perceive a heat whieh 
never varies with the temperature! of)” the ; 
¢ atmofphere. « We know, that the liquor of: the. 

. “thermometer remains, reve the whole: lyeat gs 
“at the fame height in the caves of the Obferva=_ 
‘tory, which exceed not 84 feet or 14) fathoms — 
“below the furface. Hence this; point “has 
‘been fixed as the mean temperature of our 
‘climate. This heat commonly continues” 
‘nearly the fame from 14 or 15:to 60, 80; 0 
% 100 fathoms, more or lefs, according ‘to: cire 
‘ cumftances, as we experience in our mines 
Beyond this depth it augments, and formed | 
s in 
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“times becomes fo great, that the workmen 
“could not fupport it, if they were not cooled 
“by freth air, either eA air-pits, or from falls 
“of water, .. M.de Genfanne found, that, 
‘in the mines of Giromagny, three leagues 
“from Béfort, when the thermometer was car“ 
“ried 52 fathoms deep, it ftood at 10 degrees, 
‘asin the caves of the Obfervatory ; that, at 
106 fathoms, it ftood at 10* degrees ; that, 
“at 158 fathoms, it mounted to TUE degrees 3 
“and ae at 222 fathoms, it rofe to 182 de- 
‘ orees * ae 
‘In cn UE as we defcend into Te bow= 
‘els of the earth,’ M, de Genfanne remarks, 
‘ we perceive a fenfible increafe of heat. 1800 
* feet below the level of the Rhine, at Hunin- 
‘ guen in Alface, [ found, that the heat was fo 
“great as to produce a fenfible evaporation 
from water. A detail of my experiments on 
“this fubjea may be feen in the laft edition of 
‘that excellent Traité de la glacé compofed 
“by my deceafed illuftrious friend M. Dortous 
* de Mairan T,’ | 
“All the rich veins of every fpecies of mes 
Hal fays M. Eller, ‘ are in the perpendicular 
‘fiffures of the earth ; and the depth of thefe 
‘ fiffures cannot be ‘afcettained. In Germany, 
‘fome of them have been traced above 6000 
* ‘feet 
* Differt. fur la glace, par M. Maitan, p: Go. 
f Hitt. Nat. de Languedoc, tom. 1. p. 24 


) 
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‘feet deep. In proportion as the miners de- 
‘fcend, they feel that the temperature of the 

* air becomes always hotter *,’ 

Though our deepeft mines and pits are 
inconfiderable excavations ; yet the. internal 
heat is more fenfibly felt in them than on the 
furface. = We may, therefore, prefume, that, 
if we could penetrate fill deeper, this heat 
would increafe, and that the parts near the 
centre of the earth are hotter than thofe more 
‘diftant. This internal heat is likewife ap- 
parent from the temperature of the ocean, 
the waters of which, at equal depths, ex- 


hibit nearly the fame heat as that of the in- ¥ 


terior parts of the earth. ¢ Having plunged a 
‘thermometer,’ M. Marligli remarks, ‘into the 
‘fea in different places and at different times, 
‘it was found that the temperature at 10, 20, 
‘ 30, and 120 fathoms, was equally from 10 to 
‘104 degrees 7’. On this fubje@ M, de Mai- 
ran judicioufly remarks, ‘ that the hotteft wa- 
“ters which are at the greateft depth, muft, as 
“being the lighteft, continually afcend above 
‘thofe that are heavier. «Hence, according to 
* Martigli’s obfervations, the temperature of this 

‘immenfe body of water muft be always near- 
‘ly equal, except near the furface, which is 
| “ expofed 
* Mem. fur la generation des metaux. Academie de Ber- 


fin, année 1732. 


+ L. Hitt. phyfique de la mer par Marfigli, p. 16. 
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‘ expofed to the impreflions of the air, where 
‘the water fometimes freezes before it has time 
‘to defcend by its own weight and coolnefs *.? 
Befides, it is eafy to fhow, that the fluidity of 
the ocean ought not, in general, to be afcribed _ 
to the powers of the folar rays ; fince we learn 
from experience, that the light of the fun 
does not penetrate the moft limpid water above 
. fix hundred feet; and, of courfe, that its heat 
will not reach above a fourth part of that 
depth, or one hundred and fifty feet.. The 
late M. Bouguer, a learned aftronomer of the 
Royal Academy of Sciences, found, that, when 
. fixteen pieces of common glafs were applied 
to each other, and making a thicknefs of 92 
lines, the light, in pafling through thefe fixteen 
| pieces of glafs, was diminifhed 247 times. He 
then placed feventy-four pieces of the fame 
glafs, in a tube, and at fome diftance from 
each other. When this experiment was made, 
the fun was so degrees above the horizon. A 
very faint appearance of the fun’s difk was fill 
perceptible through thefe 74 pieces of glafs. 
The perfons who attended him could likewife . 
perceive, but with difficulty, a feeble light. 
But, when other three pieces of glafs were ad- 
ded to the feventy-four, none of them could 
 diftinguifh the {malleft veftige of light. Dre 
i 


* Differt. fur la glace, p. 69. 
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if we fuppofe eighty pieces of the fame glafs, À 
we have a thicknefs which will render it per- 


fecily opaque. | 
From this analogy between the tranfparency 
of glafs and water, M. Bouguer found, that, to 
render fea-water, which is the moft limpid of 
all waters, perfectly opaque, a thicknefs of 256 
feet is neceflary, provided, by another experi- 
ment, the light of a flambeau was diminifhed 
in the proportion of 14 to 5 in traverfing 116 


inches. of water contained in a tube of 9 feet a 
inches in length. Hence, according to M. Bou-* 


guer; no fenfible light can pafs deeper than 2 56 
feet in water *.: \ 


_ It appears to me, however, that the conclu- * 
fion drawn by M. Bouguer is very diftant from 
the truth. His experiments fhould have been | 


+ 


: 


% 
M4 
re 


made with maffes of glafs of different thick. — 
nefles, and not with feparate pieces applied to ‘| 


each other. ; [am perfuaded that the fun’s 


light would penetrate a greater thicknefs than _ 
_ that of thele ‘eighty pieces, which, formed a 


thicknefs of no more than 474 lines, or near 4 


inches. Now, though thefe pieces he employ- 2 
ed were of common glafs, it is certain that a 
folid mafs of the fame glafs, of fout inches thick, © 
would not entirely intercept the light of the \ 
fun, efpecially as I know, by my own experi- 
ence, that light pailes eafily through 6 folid 4 


inches 


* Effai d’Optique fur la gradation de la thmniére, pe 85. 
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inches of white glafs. I believe; therefore, that 
the thicknefles affumed by M.''Bouguer fhould- 
be more than doubled, and that the light of 
the fun penetrates 600 feet deep into the waters 
of the ocean; for there is another inaccuracy 
in M. Bouguer’s experiments. He did not 
make the light of the fun pais'through his tube 
of g feet 7 inches long: He employed the 
Jight of a flambeau, and thence concluded the 
diminution to be in the proportion of 14 to 5. 
But I am perfuaded, that, if the light of the fun 
had been employed, this diminution would not 
have been fo great, efpecially as the light ofa 
flambeau could only pafs obliquely, whilft: that 
of the fun, by paffing dire&tly, would have pene- 
trated deeper by its incidence alone, independent 
of ‘its purity and intenfity.’ Thus, taking all 
circumftances into confideration, it appears, that, 
to approach the truth as near as poflible, we — 
fhould fuppofe, that the light of the fun pene- 
trates the fea tothe depth of 660 feet, and that 
its heat reaches 150 feet deep, The light and 
heat muft here be underftood as fenfible degrees 
only of thefe qualities. 

That the heat of the fun penetrates not above 
150 feet deep in the waters of the ocean, I af- 
certained by analogy derived from an experi- 
ment which appears to be decifive, With a 
lens of 27 inches diameter by fix inches thick 
at the centre, I perceived, that, by covering the 

middle 
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middle part, the lens burnt only from the cir4 
cumference as far as four inches thick, and that 


all the thicker part fcarcely produced any heat. 
[ then covered the whole lens, except an inch 
round the centre, and | found, that, after paf- 
fing this thicknefs of fix inches of glafs, the 
light of the fun had no influence on the thermo- 
meter. Hence 1 am warranted to prefume, that 
this fame light, weakened by 150 feet thick of 
water, would not produce a perceptible degree 
of heat. | 

The light proceeding from the moon is un: 
_ queftionably a reflected light of the fun. This 
light, however, has no fenfible heat, even when 
the rays are collected into the focus of a burn« 
ing-glafs. Neither would the light of the fun 
have any heat, after paffing through a certain 
depth of water; becaufe it would then be e- 
qually feeble as that of the moon, I am, there- 
fore, perfuaded, that, by allowing the rays of 
the fun to pafs through a large tube filled with 
water, and only 50 feet long, which is no more 
than a third of the depth I have fuppofed, this 
feeble light would produce no effe& upon the 


thermometer, even though the liquor ftood at- 


the freezing point. From whence { may con- 
clude, that, though the light of the fun pene= 
trates 6oo feet in the waters of the ocean, its 
heat would not reach one fourth part of that 
depth. All the waters below this point would 

neceflarily 
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neceflarily freeze, unlefs there was an internal 
heat in the earth, which alone can maintain 
their fluidity. In the fame manner, it is proved 
by experience that the heat of the fislicr rays pe- 
netrates not above 15 or 20 feet deep in the 
earth, fince ice is preferved at thefe depths du- 
ring the warmeft fummers. Hence, it is clear, 
that, below the bafin of the fea, as well as un- 
der the fuperior ftrata of the earth, there is a 
perpetual emanation of heat, which ftpperty the 
fluidity of the waters, and produces, the tem- 
perature of the earth. In the interior parts of 
the earth, therefore, a heat exifis which is pro- 
per to it, and which is totally independent ‘3004 
that br ipnane by the fun. 

We might confirm this general fat by a num- 
ber of particular ones. Every man has remark- 
ed, that the fnow melts in all places where the 
vapours of the interior parts of the earth have 
a free iflue, as over pits, covered aqueduéts, 
vaults, cifterns, &c. while in all other places, 
where the earth, bound up by the froft, inter- 
cepts thefe vapours, the {now not only remains, 
but, inftead of melting, freezes, This circum- 
ftance 1s alone fufficient to fhow, that thefe e- 
manations from the internal parts of the earth 
have a real and fenfible degree of heat. 

With regard to the fourth fa&: After the fa- 
_ tsfatory proofs we have given in feveral ar- 
ticles of our Theory of the Earth, it is apparent, 

that 
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that the materialssof. which: this globe is com- 
poied are of the nature of glafs. This general 
truth, which we can prove by experience, was 
not altogethersunknown to Leibnitz, a German 
ch LEE whofe name will continue to sai an 
honour to his country : | 

‘© Sane plerifque creditum et a facris etiam 
‘ feriptoribus infinuatum eft, conditos int abdito 
‘ telluris ignis thefauros, . . Adjuvant vultus, 
“ nam omnis ex fulione scORIAE VITRI‘eft GE- 
“nus... Talem vero efle globi noftri fuperfi- 
* clem (neque énim ultra penetrare nabis datum) 
: reapfe experimur, omnes enim terrae et Japi- 
* des igne vitrum reddunt ... nobis fatis eft ad- 


* moto igne omnia terreftria in VITRO FINIRIS 


‘ Ipfa magna telluris ofa nudaeque ilae rupés at- 
‘gue immortales filices cum tota fere in vitrum 
‘abeant, quid nifi! concreta funt ex fufis olim 
‘cotporibus et prima illa magnaque vi quam 
‘in facilem'adhuc:materiam exercuit ignis na- 
‘turae.... cm igitur omniaque non avolant 
‘in auras, tandem, funduntur, etifpeculorum im- 
‘ primis urentium ope, vitri naturam fumant, 
‘ hinc facile intelliges vitrum, efle velut TERRE 
‘ BASIN, et naturaïn ejus caéterorum plerumque 
© corporum larvis latere. G.G. Leibnitn proto- 
‘gaea. Gocttingac, 1749, pag. 4. et 5. 

The bafis of minerals, of vegetables, and of 
animals, confifts of vitrifiable matter; for all 
their refidua may be ultimately converted ‘into 

glafs, 


| 
à 
| 
| 
| 
| 
| 
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glafs. The fubftances called refractory by chy- 
mifts, and which they cenfider as not fulis.<,) 
caufe they refift the aétion of.;their, furnaces 
without being changed into glafs, may sotwith- 
ftanding be vitrified by the more intenfe heat of 
burning glaffes. Hence all the materials of this 
globe, at leaft all thofe which are known to us, 
have glafs for their bafis, and may be ultimately 
reduced to their primitive ftate. | 
We have, therefore, proved the original. li 
 quefadion by fire of the whole maïs of this 
globe, agreeably tothe moft rigorous. rules of 
logic:, 1. 4 priori, by the firft fad, namely, the 
elevation. of the earth at the equator, and ‘its 
depreflion at the poles. 2. 4b actu, by the. 
fecond and third fa, namely, the internal 
heat of the globe which flill fubfifls: 3. 4 po~ 
freriori, by the fourth fad, which fhows the: ef- 
fe of this ation of fire, 7. e. sas in all terre£ 
“trial fubftances. | 
But, though the materials és ane this 
globe have originally been of a vitreous nature, 
‘and may all be reduced to glafs, they ought to 
be diftinguifhed from each other with regard to 
the different ftates in which they are found be- 
fore they are converted into glafs by the action 
of fire. They fhould, in the firft place, be di- 
… vided into vitrifiable and calcarious fubftances. 
The firt undergo no change by fire, unlefs it 
… be pufhed to fuch a degree of intenfity as is fuf- 
ficient 


TR 
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| 


ficient to reduce them to glafs ; but an inferior 


degree of heat reduces the others to lime. The. 
quantity of calcarious fubftances, though very. 


confiderable, is fmall when compared to thofe 
which are vitrifiable. The fifth fa& above laid 
down proves, that calcarious bodies have been 
formed at a different period, and by another ele- 
ment; and we evidently perceive, that all the 
matters which have not been produced by the 
immediate action of the primitive fire, have been 


formed by the intervention of water; becaufe . 


they are all compofed of fhells and other relicks ! 


of marine bodies. Under the clafs of vitrifi- 


able fubftances are comprehended pure rock, 


quartz, fand, free-ftone, granite, flates, clays, 


metals, and metallic minerals. Thefe fub- 


ftances form the genuine bafis of the globe, 


and compofe its principal and greateft part. The. 
whole of them have been originally produced — 


by the primitive fire. Sand is nothing but glafs 
in powder; flates, dried clays, pure rock, free-ftone, 
and granite, are only vitreous mafies, or vitri- 
fable fand in a concreted form. Flints, cry- 
ftals, metals, and moft other minerals, are only 
diftillations, exudations, or fublimations of the 
firft matters, all of which unfold their primi- 
tive origin and their common nature, by their 
aptitude of being converted into glafs. 

But calcarious fand and gravel, chalk, brown 
free-ftone, marble, alabaftar, calcarious fpatha, 


both 
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both opaque and tranfparent, in a word, every 
_fubftance which can be converted into lime, 


do not at firft exhibit their Original nature. 


- Though, like all the others, they proceed from 


 glafs, calcarious bodies have pañled through fil- 


tres; which have changed theit appearance: 


They have been formed by water. They are 
compofed entirely of madrepores, fhells, and o- 
ther relicks of aquatic animals, which alone 
are capable of converting fluids into folids, and 
of transforming the water of the fea into ftone, 


Common marble and other calcarious ftones aré 
 compoled of entire fhells and fragments of theils; 


_ of madrepores, aftroites, &c. all the parts of which 


are either ftill evident, or eafily récognifable. 


Gravel is nothing but broken fragments of 
marble and calcarious ftones which froft and 


the action of the air detach from the rocks: 


and they are equally. convertible into lime, Lime 
may alfo be made of fhells, chalk, and light: 


“ land-fone. Alabafter, and thofe marbles which 


tii 


contain alabafter, may be regarded as large : 
ftalaGites, which are formed at the expence of 
other marbles and common ftones. Calearioug 


fpatha is likewife formed by exudation or diftil- 
lation from calcarious fubftances, in the famé 
manner as rock-cryftal originates from  vitri- 
; fiable matters. All this may be praved by in 
fpecting thefe different fubftances, and by ex- 


amining attentively the great monuments of 


_hature. 


Von. IX, S MONUs 
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MONUMENT FIRST. 


Shells and other productions of the ocean are | 
found on the furface and in the interior parts 
of the earth; and all the fubftances called cal- 
carious are compofed of the remains of thele 


marine bodies. 


MONUMENT SECOND. 

In examining thofe fhells and other marine 
productions found in France, Britain, German, 
and all the other parts of Europe, we difcover, 
that moft of the animals to which thefe remains 
have belonged, are not to be found in the adja- | 
cent feas, and that thefe fpecies either have now 
no exiftence, or are to be found only in the © 
fouthern feas. In the fame manner, we fee, in ! 
flates and other fubftances, at great depths, — 
impreffions of fifhes and plants, none of which | 
belong to our climates, and which either do not 
exift, or are to be met with in fouthern climates. 


only. 
MONUMENT THIRD. 


In Siberia, and other northern regions of Eu- 
rope and Afia, we find the fkeletons, tufks, and. 


bones’ of elephants, hippopotami, and rhinoce- | 
: soles, aa 
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rofes, in quantities fufficient to convince us, 
that thefe animals, which at prefent can propa- 
gate only in the fouthern regions, formerly ex- 


. ifted and propagated in northern countries; and 


it has been remarked, that thefe remains of ele- 


a phants and other terreftrial animals are found 


at inconfiderable depths below the furface. But 
fhells and other marine bodies are buried deep 
in the interior parts of the earth. 


(MONUMENT FOURTH. 


The tufks and HORS of elephants, as well asthe 


 teeth of the hippopotamus, are found, not only 


in the northern parts of our Ann but | 

likewife in thofe of North America, though the 
 fpecies of the elephant and rhinoceros have now 
no exiftence in the New World. 


MONUMENT FIFTH. 


in the middle of Continents, and in places 


… moft remote from the fea, we find an infinite 
_ number of fhells, moft of which belong to ani- 
mals actually MATE in the fouthern ocean, 
and feveral others have no known ‘reprefenta- 
tives; fo that their fpecies feem to have been 
_ annihilated by caufes till now unknown. 


By comparing thefe monuments with the 


facts, we at once perceive, that the time when 


S 2 | vitrifiable 


i 
‘. 9 
} { 


a 
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vitrifiable fubftances were formed is much morë . 
remote than that of the formation of calcarious | 
bodies; and may now diftinguith four and even | | 
five epochs of the remoteft antiquity: The firft, | 
when the matter of the globe was in fufion by | 
fire, when the earth affumed its form, andthe — 
Equator was elevated and the Poles deprefied by ; 
itsrotatory motion: The fecond, when this mat- 
ter confolidated, arid formed the great maiffes of 
vitrifiable fubftances: The third, when the fea | 
covered the whole land now inhabited, and nou- — 
sifhed fhell-animals, the remains of which have 
formed calcarious bodies: The fourth, when 
the Waters which cover our Continents retired | 
to their proper bafins: A fifth epoch; the indi- # 
cations of which are equally clear as the other | 
four, is the time when the elephant, the hippo- 
potamus, and other fouthern atiimals, inhabited 
the regions of the north. ‘This epoch is evident- 
ly pofterior to the fourth, fince the relicks of N 
terreftrial animals are found near the furface of 
the earth; whilft thofe of marine animals are ge- 
nerally, and even in the fame places, buried at 
great depths. eee 
What; Will any man maintain, that ele- — 
phants, and other animals now peculiar to the 
fouth, have formerly inhabited the regions of | 
the north? This fact, however fingular and ex- 
traordinary it may appear, 1s not the lefs cer- 
“tain, Great quantities of ivory have been and a 
| dt 
| 


b 
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daily are found in Siberia, in Ruffia, and in o- 
ther northern countries of Europe and Alfa. 
Thefe tufks of the elephant are found fome 


feet below the earth, or they are. expofed by 


the waters whea they break down the banks 
of rivers.: We find thefe tufks and bones of 
the elephant in fo many places, and in fuch © 
quantities, that they never could be brought 


into fuch cold regions by human power. From 


inconteftible and reiterated proofs, we are o- 


bliged to acknowledge, that thefe animals were | 


Rene natives of the north, as they are now 
of the fouth. What renders ie fact more mar- 


__ vellous and more difficult to explain, we find the 
remains of thofeanimals, now peculiar to the fouth 


of the Old Continent, not only in our northern 
provinces, but likewife in Canada and other 


parts of North América. In the Royal cabinet 


there are feveral tufks and many bones: of the 


elephant, which were found in Siberia. We 


have other tufks and bones of the fame animal 


* which were found in France; as well as teeth of 
| the hippopotamus difcovered in America, near 


the river Ohio. Hence thefe animals, which 


cannot fubfit in cold countries, have formerly 


exifted in northern climates. Of courie, the 
¥rozen Zone was at that period equally warm as 
our Torrid Zone is at prefent; for it is impoflible 


that the bodily conflitution and real habits of 


thefe animals, which are the moft permanent and 
invariable things in mature, fhould fo far change 


2 3 as 
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_asto beftow the temperature of the rain-deer upon. | 
the elephant. Neither can we fuppofe that thefe | 


fouthernanimals,whichrequire muchheatfortheir | 


fubfiftence, could ever live and multiply in nor- 


thern regions, if the climate were equally cold as " 


itis at prefent. M. Gmelin, who travelled in Sibe- 
ria, andthere colleéted many bones ofthe elephant, 
fuppofes that vaft inundations in the fouth had 
driventheelephantstothenorth,where they would » | 
all perifh at once by the rigour of the climate. 
But this caufe is not proportioned to the effect. 
More ivory, perhaps, has already been brought 


from the north than all the e' lephants of Indianow _ 


exifting could furnifh. Much more will be dif- . 


covered when the vaft deferts of the north, which " 


are fcarcely known, fhall be peopled, nad the © 
earth cultivated and dug by the hands of man. | 
Befides, it is extremely improbable, that thele 
animals fhould take the route which is moft re- | 
pugnant to their nature; for, if they were — 
_puthed by inundations from the fouth, why did © 
they not rather fly tothe eaft and weit? Why 4 
did they fly as far.as the fixtieth degree of north 4 | 


latitude, when they might have ftopt on the # 


road, or turned afide to more fortunate climates? | | 


And how is it poffible to conceive, that, by an ~ 


inundation from the fouthern ocean, the ele- « 
phants were chafed a thoufand leagues into the N 
Old Continent, and more than three thoufand | 

into the New? It is impoffible that an inunda-. 
tion from the Indian ocean fhould drive the e- 
| pis i 
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lephants into Canada, or even into Siberia; and 


it is equally impoffible, that they fhould arrive 


in fuch numbers as are indicated by their re~ 
mains. 

Diffatisfied with “this bear I imagined 
that a more plaufible one might be given, and 


which fhould perfe&ly correfpond with my the- 
ory of the earth. But, before exhibiting my 


ideas on this ue { fhall, to prevent mif- 
takes, remark, 1. That theivory found in 5ibe- 
ria and in ened unqueftionably belongs to 
the elephant, and not to the morfe or fea-cow, 


as fome voyagèrs have pretended. In the north+ 


ern regions, we likewife find the fofhl ivory of 


the morfe; but it is different from that of the 


elephant ; and they are eafily diftinguifhed by 
comparing their internal texture. The tufks, 
the grinders, the fcapulae, the thigh-bones, and 
other bones found in the northern climates, cer- 
tainly belong to the elephant; it is even impof- 
fible to hefitate concerning the identity of 
the fpecies. The large fquare teeth difcovered 


‘in the fame northern countries, the grinding 


nis, which at Draft exift not in the ocean. 


4 

4 
mn 
À. 

a 


fide of which refembles the fpade painted on : 


cards, have every mark of the dentes molares 


of the hippopotamus ; and thofe enormous teeth, 


the grinding fide of which is compofed of large 


blunt points or protuberances, have belonged 
to fome terreftrial animal that now no longer 
exifts, like the great volutes called cornua amia- 


ee The 


i 
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2, The bones and tufks of thefe ancient ele- 
phants are, every way as large as thofe of the 


Indian la to which we have compared : 
them. ‘This isa proof that thefe animals did © 


not inhabit the northern regions from any ne- 
ceflity, fince they acquired, in that fituation, 


their full growth and complete dimenfions. Of. 


this fact we may be afcertained by the defcrip- 
tions and dimenfions of them given by M. 
Daubenton under the article Elephant. But, 


fince that time, I have had tranfmitted to me an 


entire tufk and fome fragments of foflil ivory, « 


the length and breadth of which greatly exceed à 


the tufks of the common elephant. 1 fearched 


all the fhops of the Paris ivory-merchants ; but 
‘I found no tufk which could be compared to 
that in my poflefion, But, of a great number, I 
found only one equal to thofe fent from Siberia, 


À #+ pe 32 € 


whole circumference at the bafe is nineteen in- ‘. 


ches. Ivory, which is taken, from living ele- 
phants, .or from recent fkelerons found in the 


forefts, is denominated raw avory.; and the 
appellation of roafled ivory is given to that ex- 


PA 


tracted from the earth, the quality of which is — 


more or les altered, according to the time it has | 
remained under ground, or according to the quali- 
ty of the earch in which it has been buried. Molt 


tufks which come from: the North are fill very 
folid, and very fine works may be made of them. 
The largelt were fent to us by M. de L’Ifle, an 


aftronomer, and member of the Royal Academy | 


of 
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of Sciences. He colleéted them in his travels 
through Siberia. In all the fhops of Paris, there 
was not a fingle tufk of raw ivory which mea- 
{ured nineteen inches in circumference : They 
were all fmaller. This tufk was fix feet and an 
inch in length ; and it appears, that thofe in the 
Royal Cabinet, which were found in Siberia, 
were, when entire, more than fix feet and a half: 
‘But, as their extremities were cut off, we could 
only make a near guefs at their real length. 
if we compare the thigh-bones found in the 
fame northern countries, we fhall be fatisfied that 
they are at leaft equally long, and confiderably 
thicker, than thofe of the Indian elephants. 
Betides, as formerly remarked, we have made 
‘an exact comparifon of the bones and tufks fent 
from Siberia with thofe of the fkeleton of an e- 
lephant, and we found that all thefe bones are 
evidently the relicks of thefe animals, The Si- 
berian tufks have not only the figure, but the — 
genuine ftruéture of elephant ivory, which M. 
. Daubenton defcribes in the following terms. 
When an elephant’s tufk is cut tranfverfely, 
* we fee, at or near the centre, a black point cal- 
‘ ‘led the heart. But, if the tulle à is cut whereit 
‘is hollow, there is only a round hole in the 
‘centre. We perceive crooked lines which ex- 


À “tend in different dire€tions from the centre to 


‘the circumference, and, by crofling, form fmall 
flozenges. At the ner: there is com- 
# monly a narrow circular band, The crooked 

Li ‘ lines 
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‘ lines ramify in proportion as they recede from 
‘the centre. Hence the fize of the lozenges is 
‘nearly the fame throughout. Their fides, or at 
‘ Jeaft their angles, are of a more lively colour | 
‘ than the areas, doubtlefs becaufe their fubftance + 
‘is more compat. The band at the circum= 
‘ ference is compoied of ftraight and tranfverfe 
‘ fibres, which, if prolonged, would terminate in 
“ the centre. It is the appearance of thefe lines « 
‘and points which is confidered as the grain of 
‘ theivory. This grain isperceptible in all ivories; 
‘ but it is more or lefs diftin& in different tufks ; 
‘and, when the grain is fufficiently apparent, the 
‘ivory gets the name of large Srained, to diftin- 
‘ guifh it from that whofe grain is fine.’ | 
It cannot be fuppofed that elephants could be © 
_ tranfported into Siberia by men; for the ftate of 
captivity alone, independent of the rigour of the 
. climate, would have reduced them to a fourth 
or athird of the dimenfions which their remains 
exhibit. Of this effect we.have {ufficient proof 
from the comparifon we have made between an - 
entire fkeleton of an elephant in the Royal Ca- _ 
binet, which had lived fixteen years at Verfailles, 
with’ the tufks of other elephants brought from ~ 
their native country. “ This fkeleton and thefe 
tufks, though of confiderable fize, are one half 
{maller than the tufks and fkeletons of thefe 
which live in freedom in Afia or in Africa; and, 
at the fame time, they are at leaft two iid | 
{maller 
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fmaller than the bones of the fame animals found 


in Siberia. 


3. The great quantities of ivory already dif- 
covered by accident in countries nearly defert, 
and where no man fearches for it, fhow, that it 
is neither by one nor by feveral accidents, nor 
at one and the fame time, that fome individuals 


of this fpecies have found their way into the 


northern regions, but that the fpecies had for- 


“merly exifted: and multiplied there, in the fame 


manner as they now exift and multiply in fou- 

thern latitudes. wie: 
The only queftion, therefore, which remains 

to be folved, is, Whether there is or has been a 


caufe that could fo change the temperature of 


the different parts of the globe as to render the 
northern regions, which are now extremely cold, 
equally warm as the fouthern climates ? 

Some philofophers may imagine that this ef- 
fect has been produced by the change in the o- 
bliquity of the ecliptic; becaufe, at firft fight, this 


change feems to indicate, that, as the inclination 


of the axis of the globe is not permanent, 


the earth might formerly revolve round an axis 
fo different from that on which it now turns, as to 
make Siberia then lie immediately under the E- 
quator. Aftronomers have obferved, that. the 
change in the obliquity of the ecliptic is about 


45 feconds in a century. Hence, by fuppoling 
this augmentation to be conftant and fucceflive, - 
fo centuries would produce a diflance of 4¥ 


minutes, 
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pre af AS degrees, ae an rad ct mould 
bring back the Goth degree of latitude to the 
rsth, z. e. the country of Siberia, where the e- * 
lephants formerly exifted, to the regions of In- 
dia, where they ftill exift and multiply. Now, 
it may be faid, we have only to admit this long 
lapfe of time in order-to account for the regular 
abode of elephants in Siberia : It is 360,000 years 
ago fince the earth revolved round an axis 45 
degrees diftant from that upon which it turns at 
preient: The 15th coor of ne was then 
the 6oth, &c. | 

I anfwer, that this idea, and the mode of 
explication which refults from 1t, cannot, upon . 
examination, be fupported. The change in the ~ 
obliquity of the ecliptic is nota conitant and fuc- 
ceflive diminution and augmentation. On the 
contrary, it is a limited variation, and fometimes © 
on one fide and fometimes on the other ; 
and, confequently, can never produce, »on any 
fide, nor in any climate, this difference of 45 : 
degrees of inclination ; for the variation in the o- 
bliquity of the earth’s axis is occafiened by 
the action of the planets, which alter the fitua- 
tion of the ecleptic, without affeGing the equa- 
tor. To take the ftrongeft of thefe attractions, . 
“which is that of Venus, it would FeAEe @ 
in de ecliptic of that plait ads: of pra to | 


produce an alteration of 6 degrees 47 minutes 
| Int 
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in the real obliquity of the earth’s axis ; fince 6 
à degrees 47 minütés are the double of the incli- 
‘nation of the orbit of Venus. ‘Inthe fame 
- fanner, the ation of Jupiter cannot, in 84,6000 
© years; change the obliquity of the ecliptic above 
» à degrees 38 minutes ; and fill this effect is im 
» part compenfated by the preceding. Hence it 
is impofhble that this change in the obliquity of 
- the earth’s axis fhould ever amount to 6 degrees, 
> unlefs we fuppofe, that thé orbits of all the 
« planets fhould likewife change ; a fuppofition 
which we cannot nor ought not to admit, fince 
no caufe exifts which could produce this ef- 
Rec. à: vel 

But I am enabled to folve this difficult mat- 
ter, and to dediice it from ah immediate caufe. 
… We have already feén, that the terreftrial globe, 
when it firft affumed its form, was in a ftate 
of fluidity, and that the water being unable to 
 diffolve terreftrial bodies, this fluidity was a 
… liquefa@tion occafioned by fire: Now, to pafs 
… from this burning and liquified ftate to a mild 
arid temperate heat, time was neceflary. The 
… globe could not at once cool to its prefent tem- 
perature. Thus, during the firft ages after its 
fF forination, the heat proper to the earth was in- 
finitely greater than that which it received 
from the fun; fince it is fill much greater. 
This immenfe fire being afterwards gradually 
 diffipated, the polar, like all other climates, un- 
ke derwent fucceflive changes from heat to cold, 


| Of 
à ? 


| 
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Of courfe, a certain time, or rather a long traét of. 
time, exifted, during which the northern re- 
gions, after bay ine burnt like all others, enjoyed 
the fame heat which at prefent is felt in the 
fouthern climates. Hence thefe northern coun- 
tries might and actually have been inhabited 
by animals now peculiar to the fouth, and to 
whom this degree of heat is indifpenfible. 
The faa, therefore, inftead of being extraordi- 
nary, perfectly accords with the other fads, 
and is no more than a confequence of them... 
Inftead of oppofing my theory of the earth, © 
this fact, on the contrary, is an acceflory proof 
of its reality, and confirms the moft obfcure 
point I have advanced ; ze. when we attempt 
to look back into that profundity of time ~ 
when the light of genius is apt to. extinguifh 
itfelf, and when, for want of obfervations, 
genius has no aid to lead us. to a more remote f 
period. | 
A fixth epoch, pofterior to the other five, is 
that when the two Continents were feparated 
from each other. It is certain, that they were 
not feparated when the elephants lived equal- | 
ly in the north of Europe. Afia, and America ; 
I fay, equally ; ; for we find their bones in Si- 
beria, in Ruffia, and in Canada. Hence the » 
feparation of the two Continents happened po- 
{terior to the abode of thefe animals inthe * 
northern regions. Bas as we likewife find the . 
tufks 
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“tifks of the elephant in Poland, in Germany, 
in France, and in Italy, we muft conclude, 
that, in proportion as thefe northern regions 
cooled, the elephants retired toward the tem- 
"perate zone, where the heat of the fun, and 
the greater thicknefs of the globe, compen- 
fated the lofs of the earth’s internal heat ; and 
‘that, in the progrefs of time, the temperate 
zone having alfo become too cold, the elephant 
‘gradually. migrated to the climates under the 
Torrid Zone, which alone have longeft prefer- 
ved, by the greater thicknefs of the globe, a 
 fuperior degree of internal heat. Thefe are 
 likewife the only climates where this interior 
heat, united with that of the fun, is ftill fufi- 
cient to fupport their exiftence, and to permit 
them to propagate their fpecies. | 
Independent of the fpecimens tranfmitted 
* from Ruffia and Siberia, and which are prefer- 
ved in the Royal cabinet, there are many others 
in private colleGions. Vaft numbers of them 
are to be feen in the mufaeum of Peterfburg, as 
appears from a catalogue printed in the year 
P1742. There are likewife many of them in the 
Britifh mufaeum, in that of Copenhagen, and 
‘in fome other colleGtions in Britain, Germany, 
and Italy. This northern ivory, like the fou- 
‘thern, is ufed in manufaëturing many articles of 
hardware, &c. Hence the great quantity of 


‘the tufks and bones of elephants found in Sibe- 
| | ria 


* = i 
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ria atid Rufia can no longer remain a doubtful | 


point. © 


M. Pallas, a learned naturalift; in his late” 


journey through Siberia, found a great quantity | 


of elephants bones, and an entire fkeleton of a 

rhinoceros, which was buried a few feet only 

under the furface of the ground. | 
‘Enormous bones of the elephant were late- 


‘ly difcovered at Swijatoki, feventeen verfts 


‘from Peterfburg: They were found in a fpot 


“which had long been covered with water. 


‘ Hence fome prodigious revolution muft have 
‘ changed the climate, the produétions, and the 
‘animals, in every quarter of the globe. Thefe 
‘medals of Nature prove, that thofe countries 


“which are now defolated by the rigours of — 


‘ intenfe cold, have formerly enjoyed all the ad- 


‘ vantages of the fouthern latitudes * 


The difcovery of the tufks and fkeletons of | 


elephants in Canada is but recent; and [| was ? 


firft informed of them by a letter from the late. 


Mr Collifon, fellow of the Royal Society of 
London, of which the following is a tranfla- 
tion. 


« Mr George Croghan has affured me, that, 


‘in the courfe of his travels through the coun=_ 


‘tries bordering upon the river Ohio, in the 


‘year 1765 and 1466, about four miles fouth+ _ 


© eaft 


* Journal de Politique et de Naa, 5. Jan. 1776, arts 
Peterfbourg. 
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a eaft from this river, and 646 miles diftant 

* ‘ from Fort du Quefne or Pitfburgh, he faw, in 
“the neighbourhood of a large falt marfh, where 

* the wild animals affemble at certain feafons of 

‘the year, immenfe bones and teeth. Having 

+ *carefully examined the place, he difcovered, 

‘in a high bark on the fide of the marth, a 
© prodigious number of bones, which, from 

_ ‘their figure and magnitude, appeared to be 

 *the bones and tufks of elephants. 

‘ But, Sir, the large grinding teeth which I 
‘fend you, were found along with thefe tufks. - 
© There are others fill larger than thefe, which 

… ¢feem to indicate, and even to. demonftrate, 
’ ‘that. they belong not to elephants. How fhall - 

‘ we reconcile this paradox ? May we not fup- 

‘pofe, that there formerly exifted a large ani- 

 « mal which had the tufks of an elephant and 

‘the grinders of the hippopotamus? for thefe 

Jarge grinders are very different from thofe of 

the elephant. From the great number of tufks 
© and grinders which he faw, Mr Croghan thinks, 

€ that there muft have been at leaft thirty of 
 *thefe animals buried in this place. Elephants, 

i ‘ however, were never known in America; and 

‘it is improbable that they could be brought 

… “there from Afia. The impoflibity of their li- 

… € ving in countries where the winters are fo ri- 

* gorous, but where great quantities of their 

Vou. IX, ANT ‘ bones 
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“bones are found, makes a paradox, which 
“your great fagacity may perhaps explain. 
Mr Croghan, in the month of February 
£1767, fent to different perfons in London, the © 
‘ bones and teeth he had collected in the FRA 
. ae and 1766, 
. To my Lord Shelburn, two ee tuiks, : 

‘ one ae which was entire, and near feven su 
“long: Its thicknefs RUN not that of a com: 
‘ mon tufk of an elephant of an equal length. 

2. À jaw-bone with two grinders in it, be-. 
‘ fide feveral enormous feparate grinders. 

‘To Dr. Franklin, 1. Three tufks, one of 
“which was about fix. feet long. It had been 
‘broke through the middle, which was corrupt- 
“ed, and refembled chalk. The others were ! 
‘ ‘found. The end of one of them was fharpen-_ 
“ed to a point, and it confifted of "ns fine i- — 
: re 9 

‘2, A finail fe, about three feet long, and 
“as thick as a man’s arm, with the dbawelidas 
‘made by the mufcles and tendons, which were — 
€ of a bright chefnut colour, and appeared to bé 

‘las frefh as if os taken from the head 7 ‘ 

ane animal, - 

“3. Four grinders; one ‘of thevlargeft of 
© which was broader than thofe I fent you, and 
‘had likéwife an additional row of knobs. All 
“thofe prefented to my Lord Shelburn and Dr 
“© Franklin were of the fame form, and had the 

‘fame 
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‘fame enamel, as the fpecimens I now tranfinit 
‘à for your examination. 

© Dr Franklin lately dined with an officer, who 
had brought from the fame place, in the neigh- 
“ bourhood of the river Ohio, a tufk which was 
‘ whiter, more luftrous, and more entiré than 
* any of the others ; and likewife a grinder ftil 
‘Jarger than any of thofe I have mentioned * 


Extra from a Fournal of a voyage made by Mr 
Croghan on the river Ohio, and tranfmitted to 
Dr Franklin in the month of hie 1765. 


; Having pafled the great river Miame, we 
‘ arrived, in the evening, at the place acticin the 
‘ bones ig: elephants are found. It is about 640 
| ‘miles from. Fort; Pitt. In the morning, I 
‘ went to the large marfh RAS the wild ani- 
* mals aflemble at certain times of the Pea | 
‘We came to this place by a road beaten with 
‘the feet of the wild oxen, or bifons. It is a- 
‘ bout four : miles fouth-eaft from the river Ohio, 
© We faw a great number of bones, fome of 
“them feattered about, and others buried five or 
‘ fix feet below the furface, We faw them in a 
* bank of earth along the igs > of the road. We 


‘ found two tufks of fix feeri n lengths which > 
4 


_ “ we carried to our hut, ieee: with other bones 


‘and teeth. The following year we returned 
Tia “to 


* Lettre Mr Collinfon to M. de Buffon, dated Mill-hill, 
hear London, July 3. 1767. | / 
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“to the fame places : in order to procure a great- 
‘er number of tufks and teeth. 


‘If M. de Buffon had any queries to make 


‘upon this fubjea, I entreated him,’ fays Mr 
Collinfon, ‘ to tranfmit them to me; I fhall fend — 
‘ them to. Mr Croghan, a man of ARTE and 
‘parts, who will be happy to anfwer every 
‘queftion This little Memoir was fubjoined | 
to the letter which I have juft now quoted, and 
to which I fhall add an extra& of what Mr Col 
linfon formerly wrote me concerning thefe A- 
merican bones. : 

‘ About a mile and a half from the river Ohio, 
€ there are fix enormous fkeletons buried on end, 

‘with tufks ftom five to fix feet long, and of 
‘the fame form and fubftance as elephants tufks. 
‘They were thirty inches in circumference at 

‘theroot. They tapered to a point. -But, as they 

‘ were broken, we could not perceive how they 
‘ were joined to the jaws. A thigh-bone of the 
* fame animals was found entire. It weighed a. 
‘hundred pounds, and was four and a half feet 

“in length. Thefe tufks and thigh-bones fhow 
€ that the animal muft have been of a prodigious 
“ magnitude. Thefe facts have been confirmed 
‘by Mr Greenwood, who faw the fix fkeletons | 
‘in the falt-marfh. In the fame place, he like- 
‘ wife found large grinders, which appeared not M 
‘to belong to the elephant, but rather to the | 
‘hippopotamus, Some of thefe teeth he fent to 

* London, 


* London, among others, two of which together 
_ “weighed 9; pounds. He fays, that the jaw- 
‘ bone was too heavy to be carried by two men. 

© The interval between the orbits of the two 
eyes was eighteen inches. An Englifhman, 
“who had been taken prifoner by the lavages, 

‘and conducted to this falt-marfh in order to 
teach them how to make falt by evaporating 
‘the water, declared, that, from a peculiar cir- 
*cumftance, he remembered to have feen thefe 
“enormous bones. He told, that three French- 
_ * men, who were breaking nuts, fat upon a tingle 
» *-thigh-bone.’ tee \ 
he Some time after writing thefe letters, Mr 
on Collinfon read to the Royal: Society of London 
à two fhort eflays on the fame fubject, in which I 
found fome new facts, which I fhall relate, and 
add elucidations of fuch things as may require 
« explanation. | 

‘ The falt-marfh where the elephants bones 
_ ‘are found is about four miles diftant from the 
- * banks of the river Ohio; but it is more than 
| F feven hundred miles Boa! the neareft coaft of 
‘the fea. There is a road beaten by the wild 
‘oxen, or bifons, large enough to allow two 
‘chariots to travel abreaft. wie road directly 
 § leads to the great falt-marfh where thefe ani- 
© mals, as well as ftags and other {pecies of the 
‘deer, aflemble at a certain feafon of the year 
? G to lick the earth and drink the falt water. .. . 
ah. T 3 he 
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The elephants bones are found in a bank of. 


6 about fix or feven feet high, which furrounds — 


7e 


which had formerly belonged to fome animals 
of a prodigious fize. Some of the tuiks are 


lent ivory ; ; and therefore we cannot entertain © 
phant fpecies. It is fingular, however, that, 
Le enormous. teeth, each of which has five or. 
fix blunt knobs, and muft have belonged to. 


fome animal of an immenfe fize. Thefe (quarel 
teeth have no refemblance to.the grinders of 


the marfh, There we fee teeth and bones — 


near feven feet in length, and confift of excel-. 
any doubt that they really belong to the ci \ 


among thefe tufks, we never meet with a fin- 
ele grinder of an elephant, but a vaft number | ; 


‘the elephant, which are flat, and rane or five 


& 


Po. 


normous grinders have no refemblance: to the 
‘teeth of any known animal,’ 


times broader than thick; fo that thefe e- 


‘Chis laft remark of Mr Collinfon is extremely 


Li Thefe large grinders are totally different” 
from thofe of thi elephant; and, by comparing 
them with the pune of the hippopotamus, 


which they refemble by their fquare figure, we 


fhall perceive that they likewife differ: in fize, 
as they are two, three, and even four times 
more voluminous than the largeft teeth of the 


ancient hippopotami found in Siberia and Ca- 


nada, though thefe laf teeth are three or four. 
times larger than thofe of the hippopotami_ 


which 
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which now. exift. All the teeth which I have 
examined in four heads of thefe animals pre- 
ferved in the Royal Cabinet, have the grinding 
fide hollowed in the form of a card-fpade, and 
_ thofe found in Canada and Siberia have the fame 
character, and differ from them in fize only. 
But thofe enormous teeth with large blunt knobs 
. have always four and. fometimes five rows; 
whilft the largeft teeth of the hippopotamus have 
only three, as may be feen by comparing the 
figures of plate CII, CLV. and CV. with thofe of 
plate CVI. It feems, therefore,to be certain, that 
» thefe large teeth have never belonged either to 
. the elephant or to the hippopotamus: The differ- 
” ence in fize, though enormous, would not pre- 
vent us from regarding them as pertaining to 
this laft fpecies, if all the charaëters in their 
form were the fame; fince we know, as for- 
merly remarked, other fquare teeth three or 
four times larger than thofe of the prefent éx- 
ifting hippopotami, and which, having the pre- 
_cife fame characters, are unqueftionably the 
teeth of hippopotami that have been three times 
_ larger than thofe whofe heads are in the Royal 
Cabinet. 1 meant thofe large teeth, which real- 
_ly belong to the hippopotamus, when I remark- 
ed, that they were equally found in both Con- 
‘tinents, as well as the tufks of the elephant. 
It is remarkable, however, that we not only 
find real tufks of the elephant, and real teeth of 
us the 
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the large hippopotamus, in Siberia and Canada, | 
but we likewife find in the fame countries thofe | 
enormous teeth with four rows of large blunt, 
knobs. We may, therefore, conclude, that this. 
immenfe animal no longer exifts, and that the 

fpecies is entirely exting. | 
M. le Compte de Vergennes, minifter and fé 
cretary of ftate, was fo obliging as to give me, in . 
the year 1779, the largeft of all thefe teeth, which — 
is reprefented in plates CII. and CHI; it weigh- 
ed eleven pounds four ounces. This immenfe — 
tooth was difcovered in making a ditch in Little 
Tartary. There were other bones which could — 
not be collected, and, among thefe, a thigh-bone, « 
of which one half ae was entire, and the ca-— 
vity of this half contained fifteen Paris pints of 
water. M. l’Abbé Chappe, of the Academy « 
of fciences, brought me from Siberia a fimilar M 
tooth, but fmaller, and which weighed only three © 
pounds twelve and a half ounces, (Plate CIV. fig. 
1. and 2.) Lattly, the largeft of thofe tranfmit-— 
ted to me by Mr Collinfon, and which i is repre= 
fented, (plate CV.) was found, among feveral o- 
thers, near the river Ohio in ARE and they | 
pertectly refemble other ipa idea) ; 
from Canada. à 
From all thefe facts it is Vente that, inde- — 
wenden of the elephant and hippopotamus, 
whofe relicks are equally found in the two con- 
tinents, another “animal common to both has 
formerly — 
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formerly exifted, the fize of which has greatly 
exceeded that of the largeft elephants; for the 
. fquare form of thefe enormous grinders fhows, 
that they were numerous in each jaw ; and fup- 
pofing there were only fix or even four in each 
- fide of the jaws, we may form fome notion of 
the magnitude of a head which could contain 
fixteen grinders, each weighing ten or eleven 
pounds. The elephant has only four grinders, 
two on each fide. They are flat, and occupy 
the whole jaw; and thefe two flat grinders of 
the elephant furpafs by two inches only the 
* breadth of the largeft fquare tooth of the un- 
known animal, which is double the thicknefs 
of thofe of the elephant. Thus every cicum- 
ftance leads us to think, that this ancient fpecies, 
- which ought to be régarded as the largeft of all 
. terreftrial animals, exifted during the firft ages 
? only ; for an animal much larger than the ele- 
. phant could not be fo concealed in any part 
of the earth as to remain perfeétly unknown. 
» Befdes, it is evident, from the figure of thefe 
teeth, as well as from the enamel, and the difpofi- 
tion of their roots, that they have no relation to 
the teeth of the cetaceous tribes; and that they 
have really belonged to a land-animal whofe 
| fpecies made a nearer approach to that of the 
hippopotamus than to any other. 
| In the courfe of his eflay, Mr Collinfon in- 
forms us, that feveral members of the Royal 
Society 
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Society were equally well acquainted with the 
elephants tufks daily found in Siberia, upon the. 
banks of the Oby, and other rivers of that coun= 
try, What fyftem, he adds, can be formed, 
which will, with any degree of probability, ac- 
count for thofe bones of the elephant found in 
- Siberia and in America? He concludes with enu- . 
merating the weight and dimenfions of all the 
teeth brought from the falt-marfh near the river 
Ohio, the largeft of which belonged to Captain — 
Ourry, and weighed fix pounds and a half, | 
Mr Collinfon, in his fecond effay, read before 
the Royal Society of London December 10. 1 707, 
remarks, that, as one of the tufks found in the 
falt-marfh was ftriated or furrowed near the 
thickeft end, he entertained fome doubts whether — 
thefe furrows were peculiar to the elephant {pecies. 
To fatisfy himfelf on this head, he vifited the- 
warehoufe of a merchant who dealt in all kinds - 
of teeth; and, after examining them, he difco- 
vered that there were as many tufks furrowed 
as {mooth at the thick end; and, of courfe, he 
had no difficulty in pronouncing, that the tufks 
found in America were, in every refpect, fimi- 
Jar to thofe of the do and Afiatic elephants. 
But, asthe large American fquare teeth have. 
no relation to the grinders of the elephant, he 
thinks, that they are the remains of fome enor- — 
mous animal which had tufks like an elephant, — 
and grinders peculiar to its. own f{pecies, their 
| | magnitude 
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‘magnitude and form being totally different from 
‘thofe of any known animal *. 

- In the year 1748, M. Fabri, who had made 
great excuriions into the northern parts of Loui- 
fiana and the fouthern regions of Canada, in- 
formed me, that he had feen heads and fkele- 
tons of an enormous quadruped, called by the 
Savages the father of Oxen; and that the thigh- 
‘bones of thefe animals-were from five to fix 
feet in length. : Some time after, and previous 
to the year 1567 fpecimens of thefe large teeth 
belonging to the unknown animal, as well as 
“thofe of the hippopotamus, and bones of the e- 
i Jephant, all found in America, were tranfmitted 
fo Paris. ‘The number of them is too confide- 
“rable to leave any doubt that thefe animals for- 
“merly exifted in the northern regions of Âme- 
“rica, as well as in thofe of Europe and Afia. 
… But elephants have likewife exifted in all the. 
"temperate countries of our Continent. I men- 
tioned tufks found in Languedoc near oimore, 
and thofe difcovered in Cominges in Gaicony. 
To thefe I fhall add the Jargeft and fineft of the 
“whole, lately fent to the Royal Cabinet by the 
Duc de la Rochefoucauld, whofe zeal for pro- 
…moting fcience is a refult of his general know- - 
“ledge. This excellent fpecimen he found, a- 
no Jong x with a Defmarets of the Academy of Sci- 
ences, 


/ 


\ 


Phil. Tranf. 1767. 
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ences, when viewing the fields in the environs | 
of Rome. This tufk was divided into five frag- 
ments, which the Duc de la Rochfoucauld or- 
dered to be collected. One of thefe fragmenis — 
was ftolen by the porter who had the charge of 
it, and there remained only four, which were 
about eight inches in diameter. When laid to- 
; gether, thefe four fragments were feven feet 
in length; and we learn from M. Defmarets, | 
that the fifth fragment, which was loft, was |. 
_ near three feet long. Hence the total length © 
of the tufk muft have been about ten feet. By 
_ examining the broken ends, we difcovered eve- 
ry character of slethantng ivory ; though, by 
being long buried under ground, it has become 
light and friable, like all other foffil ivories. : 

M. Tozzetti, a learned Italian naturalift, re-… 
lates, that there were found, in the valleys of 
Arno, the bones of elephants and other terref- 
trial animals in great quantities, fcattered here 
and there in the ftrata of the earth. We may, 
‘therefore, he remarks, conclude, that elephants 
were formerly natives of Europe, and efpecially 

of Tufcany™. 
‘We found,’ fays M. CAR, ‘ about the 
end of November 1759, in a country eftate 
‘ piso to the Marquis de Petrella, fituated 
‘at Fufigliano in the territory of Cortona, a 
: fragment 


* Extrait die lettre du Docteur Tozzetti, Journal étran- 
ger, mois de Decembre 1755. 
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* fragment of an elephant’s bone moftly encruft- 
‘ed with a ftony matter, .... Similar foffil 
‘ bones have formerly been difcovered in our 

* environs. : 

“In the cabinet of M. eres Corazzi, there 

* is another large portion of a petrified elephant’ $ 
€ tufk, which was lately found in the neighbour- 
© hood of Cortona, at a place called /a Selva... 
© Having compared thefe fragments with a piece 

‘ of an elephant’s tufk lately brought from Afia, 

“we found that the refemblance between them 
 $ was perfect. 

‘In the month of April laft, M. l'Abbé Mea- 

‘ rini brought me an entire jaw-bone of an ele- 
‘ phant, which he had found in the diftriét of 
© Farneta, a village belonging to this diocefe. 
‘This jaw-bone is moftly petrified, and parti- 

‘ cularly on the two fides, where the ftony in- 

‘ cruftation rifes an inch above the furface, and 
‘has all the hardnefs of a ftone. 
ec, Laftly, I am indebted to M. Muzio Angelieri 
© Alticozzi, a gentleman of this town, fora 
‘thigh-bone of an elephant, which is almoft 
‘entire. He difcovered it in one of his country 
 ‘eftates called Rota, which is fituated in the 
‘territory of Cortona. This bone is a Florence 
D fathom long, and is likewife petrified, particu- 
‘larly in the upper extremity, called the head *} 
À | qu 
; * Lettre de M. Louis Coltellini de Cortone ; Journal €- 
… «ranger, mois de Juillet 1761. 
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In the fame manner, we find in France, and — 
in all the other nations of Europe, fkeletons and 


vertebrae of marine animals, which can only. 


fubfift in the moft fouthern feas. The fame 
change of temperature, therefore, has happened — 
in the various parts of the ocean as well as in 


thofe of the land; and this fecond fa, like the 4 
firft, as it pibabede from the fame caufe, ‘con= 


firms the whole. 


When we compare tndte! ancient monuments À 
of the firft age of animated nature with hérac- _ 


tual eats we evidently. perceive that the — 


conftituent form of each animal has remained 


the fame, and that there is no alteration in thé 
principal parts of their ftrui@ure. The type of | 
each fpecies has fuffered no change. The inter- : 
nal’ mould ‘has invariably preferved' its ‘form, 


However long we may fuppote the fucceflion of, 


time, wilde number of generations may have 


pafied, the individuals pf each Kind fil] AT \ 


the fame forms as thofe of the firft ages, efpe=_ 


cially in the Hs fpecies, whofe chara@ters are 
more fixed, and whofe nature is more permanent; 


for the ri {pecies have, as formerly re- 
marked, been ae affected by the dif- 
ferent caufes of degeneration, We muft, how- 
ever, remark, with regard to the larger {pecies, 
fuch as the eee and hippopotamus, that, by 


comparing their ancient remains with thofe of" 
our times, we, in general, perceive that thefe a" 


nimals 


\ 
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* nimals were then much larger than they are at 
_ prefent. Nature was then in her primitive vi- 
4 gour. The internal heat of the earth beftowed 
on its productions all the vigour and magnitude 
of which they were fufceptible. The firft ages 
produced giants of every kind. Dwarfs and 
pigmies fucceeded, after the earth had cooled ; 
sand if, as other monuments feems to niques 
fome fpecies of animals, which formerly exifted, 
are now loft, this effect could only be produced, 
becaufe their nature required a greater degree of 
heat than what is now felt in the torrid zone. 
Thofe enormous and nearly fquare grinders with 
blunt knobs, thofe large cornua ammonis, of. 
which fome are feveral feet in diameter, and 
many other foffil fifhes and fhells, which no 
longer have any living reprefentatives, exifted 
only in thofe primitive times when the earth 
and fea were fill warm, and produced and nou. 
rifhed animals to whom this degree of heat was 
neceflary, and who exift not at prefent, becaufe 
they have probably perifhed by cold. 

To know all the petrifaétions of which there 
are no living reprefentatives, would require long 
ftudy and an exaét comparifon of the various 
fpecies of petrified bodies, which have been 
found in the bowels of the earth. This fci- 
ence is ftill in its infancy, We are certain, 
however, that there are many of ‘thofe dicta 
fuch as, the cornua ammonis, ortoceratites, len- 

ticular 
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ticular and numifmal ftones, belemnites, Judaie 
ftones, anthropomorphites, &c. which cannot 
be referred to any fpecies now exifting. We 
have feen cornua ammonis of two and three feet 
in diameter; and we have been affured by men 
worthy of credit, that a cornua ammonis has been 
found in Champagne larger than a mill-ftone, 
fince it was eight feet in diameter and one foot 


thick. J had an offer of its being fent to me. 


But the enormous weight of this mafs, which 
is 8000 pounds, and its great diftance from Pa- 
. ris, prevented me from accepting the prefent. 


Thefe examples, and others which might be 


given, are fufficient to fhow, that many fpecies 
of {hell and cruftaceous animals formerly exift- 


ed. in the fea, of which there are now no living - 


reprefentatives. The fame obfervation is ap- 
plicable to fome of the fcaly fifhes. Moft of 
thofe found in certain flates have fo little refem- 
blance to the fifhes with which we are acquaint- 
ed, that their fpecies cannot be afcertained. E- 
ven thofe in the Royal Cabinet, which are per- 
fe&ly preferved in mafles of flohe, cannot be re- 
ferred to any of our known fpecies. It appears, 
therefore, that the fea formerly nourifhed ma- 
ny genera, whofe fpecies no longer exit. 

But, with regard to terreftrial animals, we 
have only a fingle example of a loft fpecies, 


~ 


and it appears to have been the largeft, without. 


excepting even the elephant: And, fince the 


examples 


| 
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examples of loft fpecies are more rare in land 
than in marine animals, is it not probable, that 
the production of the former was Ne to 
that of the latter? Aus. sd 
From thefe faéts and monuments -we may 
perceive fix fucceflive epochs in the firfi ages of 
Nature; fix fpecies of duration, the limits of 
which, Bayh indeterminate, are not the lefs 
real; for thefe epochs are not, like thole of 
civil ss marked by fixed points, or limited 
by centuries and other portions of time which 
admit of an exact meafurement, They may, 


however, be compared between themfelves, and 
their relative duration may be eftimated by other 


facts and monuments, which indicate contempo- 
rary dates. 


* KK EK KX % x 


After Fine his preliminary difcourfe, the 
Count de Bison proceeds to ftate the different 
epochs of Nature, which he divides into leven 
errat periods. 


Erocx First, 


When the Raith and Planets He tft affumed their 


proper Form, 
: Vo. IX. U Erocx 
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Erocu SECOND. 


When the fluid matter confolidated, and formed 
the interior rock of the globe, as well as thofe 
great vitrifiable maffes which appear on its 


Surface. 
Erocu THirp. 
When the waters covered all the Continents. 


Erocx FourtTH. 


When the waters retired, and Volcand’s began 
to act. ? | | | 


ErocH FIFTH. 


When ihe Le and other animals of the À 


fits inbabited the northern regions. 


Epoch SIXTH. 


When the Continents were feparated from cach 
other. 3 


Freocu SEVENTH, and laft, , 


When the power of Man affifted the operations of 


Nature. 


Thefe: 


SE 


- 
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Thefe epochs. are purely hypothetical, and 
depend more or lefs on the notion; that thé 
earth and planets were ofiginally driven from : 
the body of the fun by the impulfe of a comet, 
and, of courfe, remained long in a ftate of li- 
quid fire. We fhall therefore content ourfelves 
with having barely mentioned them, and pro= 

ceed to enumerate fome facts and pofñtions, 
which, though applied in fupport 6f a fanciful 
fyftem, are curious, and may be ufeful. ( 

The Count de Buffon remarks, that thé éaz 
vities and eminences of the globe have been en: 
crufted, and fometimes filled with metallic fub- 
ftances, which are ftill found in thefe fituations. 

‘ Metallic veins,’ fays M. Eller, ‘ are found 
‘only in- elevated places, in a long chain of. 
mountains. This chain of mountains is al= 
ways fupported by a bafis of hard rock, Ag 
long as this rock preferves its continuity, there 
is no chance of difcovering metallic veins, 
“ But, when we meet with crevices or hffures, 
we then entertain hopes of finding metal: 
Mineralogifts have remarked; that, in Ger- 
many, the moft favourable fituation is wher 
the mountains rife gradually, firetch toward 


€ 


La] 


m La 


< 
A 


iq ‘the fouth-eaft, and, after attaining their 


greateft clevation, defcend gently toward the 

north weit. : 

‘ Itis generally in a rügged rock, the extent 

of which is often unlimited, but fpht ‘into 
U2 $ fillures, 


am 
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© ifures, that metals are found fometimes pure, 
“but generally in the flate of ores. Thefe ff 
‘ fures are commonly encrufted with a white 
‘ fhining fubitance ca lled quartz by the miners: 
‘ When heavier, but foft and- laminated) nearly 


‘like chalk, it receives the ‘denomination of 


Bart It is furrounded, on the fide next the 
“rock, with a kind of flime, which feems to 
nourifh thefe quartzy or {parry earths. Thele 
two coverings ferve as a fheath for. the vein. 


a 


A 


a 


The more perpendicular the vein, the more is 
to be expected from it. Whenever the miners 


La 


~~ 


Ca) 


will be very productive. 
‘ In thefe fiffures and cavities, fatal are form- 
ed by a perpetual and pretty flrong evaporation. 
‘The vapours which iffue from mines fhow 
that this evaporation is ftill going on. Fiffures 
which have no exhalation are commonly bar- 


La om : 


La 


exhaling vapours carry along with them mi- 


the fiffures, is that fucceflive encruftation which 
is apparent in the whole circumference of 
thefe fiffures or hollows of rocks, till their ca- 
vities are completely filled, and the :folid vein 
is formed. This fac is fill farther confirmed 


ew 


nm 


years after, they are found to bg pr 
with metal. | 


| ‘The 


e 


find, a perpendicular vein, they fay that it 


ren of metal. . The moft certain proof that the 


neral particles, and apply them to the fides of 


by the tools left in thefe hollows; and, feveral 


1 


$ 
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©The fiffures which bit the moft rich 
* veins of metal always incline to a perpendicular 
diretion. . In proportion as the miners de- 
fcend, the temperature of the air is always 
warmer ;! and the exhalations are fometimes fo 
abundant, and fo noxious, that, in order to 


avoid fuffocation, the miners are obliged to’ 


fly to the pits or galleries, neue they 
would be inftantly deftroyed by the arfenical 
and fulphureous particles. Sulphur and arfenic 
are commonly found in the four imperfea, 


‘and in all the femimetals, and it is from thefe’ 


they receive their metallic form. 

: Gold, and fometimes filver and copper, are 
the only metals which are found pure in any 
quantities. But, in general, copper, iron, 
lead, and tin, when taken out of the veins, 
are mineralized with fulphur and arfenic. We 
know from experience, that metals lofe their 
metallic form by degrees of heat proportioned 


.to each fpecies. This deftrution of the metal- 


lic form, which the four imperfe@ metals under- 
go, fhows that the bafis of metals is an ear- 
thy matter; and, as thefe calces, as wellas the 
-calcarious nee gypfeous earths, vitrify by the 
application of a certain degree of heat, we 
are certain that sg hawer earth belongs. to the 
clafé of vitrifiable earths * 
U 3 sie, ght oo DML. 


* Mem. de M. Eller fur l'origine et la generation des Me. 


taux. 
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M. Lehman, a celebrated chymift, is the fit 
perfon who fufpected that metallic fubftances had 


f double origin. ‘ Gold and filver,’ he remarks, 
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‘are found ia maffes only in the mountains 
‘ which have veins, ‘and iron is fopnd only in 
thofe mountains which have regular ftrata. 
All the fmall pieces of gold and filver found 
in the mountains with ftrata have been detach- . 


ed from veins in the fuperior mousey in 
the neighbourhood of the former. , 
‘ Gold is never in the form of ore. Itis al- 
ways found i in a native or virgin flate,. though 
it is often fcattered about in particles fo mi- 
nute, that it cannot be diftinguithed even by 


the: beft microfcopes. In the mountains: with 


ftrata, no gold, and very little filver, are to be 
found. |‘Thefe two metals belong exclufively 


to mountains with veins. Sometimes, how- 


ever, we find filver in fimall leaves, or under 
the form of hair, in flate, ' Native copper of- 
tener occurs in flate; and this copper 18 alfo 
commonly in the, form of threads or hair, 

‘A few years after iron-ores have been ta- 


‘ken from ‘the earth, they are reproduced, 


They are not found in the mountains with 
veins, but in thote with ftrata.- Tron 1s fe}- 
dom, if ever, met with i in a native ftate. 

+ With regard to native tin, it has no exift- 


ence in Ne and is only produced by the 
affiftance of fire. The fame remark is  appli- 


‘ cable 
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ossi to lead, though the grains found in Sile- 
‘ fia have been confidered as native lead. 
‘ Native mercury is found in ftrata of fat ar- 
* gillaceous earth, or in flate. 
“The lilver ores found in flate are not nearly 
‘fo rich as thofe found in the mountains with 
‘ veins. This metal is found in beds of flate; 
‘and is always in the form of minute particles, 
‘ threads, or ramifications, but never appears in 
‘large mafles. Thefe beds of flate muft like- 
‘ wife be adjacent to the mountains with veins. 
‘ The filver-ores found in ftrata are never in a 
“folid or compa& form. All the other ores, 
‘ which contain much filver, are peculiar to the 
‘ mountains with veins. There is a great deal 


“of filver in the ftrata of flate; and it is alfo 


‘ fometimes found in pit-coal. 
¢ Tin is the metal which -moft rarely appears 
‘in ftrata; lead is more common in that fitua- 
‘tion. We find it attached to flate, but never 
* to coal. | | 
‘Tron is almoft univerfally diffufed, and is 
‘found in beds under a number of different 
* forms. 
* Cinnabar, cobalt, bifmuth, and lapis cala- 
€ minaris, are likewife commonly found in beds. 
‘ Pit-coal, jett, amber, and aluminous earth, 
* are produced by vegetables, and efpectall y by 
‘ refinous trees which have been buried in the 
‘arth, and have been more or lefs décom- 
| ‘ pofed ; 
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 pofed ; for we. often find, above the ftrata of 
* coal, wood which isnot totally decompofed; and 
‘ites fill more decompofed as we defcend deep- 
‘er. Slate, which covers coal, is often fullof the 
“imprefions of plants, fuch as ferns, maiden- 


“hair, &c,.. It.is remarkable, that allthefe im- 


“preffions belong to foreign plants, and the wood 
“ikewife appears to be foreign. Amber, which 


~ 


“ought to be regarded. as a vegetable refin, often 


“includes infe@s, which, .when attentively EX= 
‘ amined, belong: not to the climate where they 
‘ now, exift. .  Aluminous earth is frequently la- 
Pen and refembles wood fometimes more 
‘and ir sens lefs decompofed. 


* Sulphur, alum, and {al ammoniac, : are found | 


‘in beds formed by volcano’s, 

“ Petroleum and naphtha ‘indicate a Mate 
* neous fire, which produces.a diftillation from 
‘ pit-coal,, We have examples of thefe fubter- 
‘ rancous fires which a@ filently, im: the coal 
© firara wos, Britain and Germany. They | bürn 
‘ long without any explofion ; and it is in the 

‘ neighbourhood. of thefe fvbussanen fires 

‘ that hot {prings are found. 


il he mountains which contain veins include : 


‘ neither coal nor bituminous and combuftible 


‘ bodies: Thefe fubftances are found only in the 


€ mountains with ftrata.’ 
In the fecond epoch of Ni te the he 


de Budog remarks, ‘ that, in the northern rer 
| ‘ gions 
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_ * gions there are mountains compofed entirely 


‘of iron.’ Jmention,:fays he, by way of ex- 


_ ample, the iron mines near Taberg in Smoland, 


a part of the ifland of Gothland in Sweden. 
It is the moft remarkable of thofe mines, or ra- 
ther mountains of iron which have the quality 


.of yielding to the attra@ion of the load-ftone ; 
_ which proves that they have been formed by 


the action of fire. ‘The bafis of this mountain 
is a very fine fand. Its height is more than’ 
400 feet, and its circumference about one league. 
ftis compofed entirely of a rich ferruginous 
matter, and we even find in it native iron; which 
is another proof that it has undergone the aco 
tion of a violent fire. This ore, when broken, 
exhibits {mall fhining particles, which fometimes. 
crois each other, and fometimes are arranged. 
like'feales. This miné has been wrought above 


_ two hundred years. 


The ore in this mountain is not difpofed in 


_ regular beds; neither is the iron every where of 
« equal goodnefs. Through the whole mountain 
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* there are fiflures fometimes perpendicular, and 
- fometimes horizontal: Thefe are all filled with 
! fand, which contains no iron, This fand is 


pure, and of the fame fpecies with that on the 
fea-coaft. In this fand, we fometimes find the 
bones of animals, and the horns of ftags, which 
fhows that the fand has been carried thither by 
the waters, and that the formation of this iron 

| | mountain 
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mountain by fire happened before the’ crevices 
and the perpendicular and RARES fiffures 
were filled with fand. 

The maflés of ofé are rolled down from the 
top of the mountain; but, in other mines, the 
minerals muft be dite up from the bowels of 
the earth. This ore muit be broken to pieces; 


Oe EP SS SR. ni à - 


or pounded, before it is put into the furnace, | 


where it is {melted by means of charcoal and cal- 
carious ftones. 

This hill of iron is fituated in an evens and 
. mountainous diftriét, about eighty leagues from 
the fea: It feems to have formerly been ~~. 
ther covered with fand *. 

We are next informed, that there are moun 


_tains of load-ftone in fome countries, and parti- | 


-cularly à in thofe of the North. From the fore- 
going example, we have feen that the iron 
mountain of Taberg rifes 400 feet above the le- 
vel of the fea. M. Gmelin, in his travels through 
Siberia, remarks, that, in the northern coun- 


tries of Afia, almoft all the metallic ores are 


found on the furface of the earth, whilft in) o- 
ther countries they are buried deep in the’ inte- 
rior parts of the earth. This fa&, if generally 
true, is a new proof that metals have been form- 


ed by the primitive fire, arid that the globe be- _ 


ing 


* Extrait d’un article de Vouvrage periodique qui a poux | 


titre, Norfdilche beytrage, &c. Contribution du Nord pour 
les progrés de la phyfique, des Sciences; et des arts, 1756. 
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ing lefs thick in the northern regions, metals 
were formed nearer the lorfate than in the iou- 


_thern countries, 


M, Gmelin examined the great mountain of 
Joadftone among the Bafchkires in Siberia, 
This mountain 1s divided into eight parts by 
valleys, of which the feventh part produces the 
beft ioadftone, The fummit of this portion of 
the mountain confifts of a yellowith ftone, «hii 4 
feems to partake of the nature of jaiper. #2 
there find flonies that have the appearance af 


_ free-ftone, which weigh from two to three 


thoufand pounds; but they all have a magne- 


“tic virtue. Though covered with mols, they 
, fail not, at more than the diftance of an inch, 
to attra iron and fteel. The fides expofed to 


the air have thé ftrongeft magnetic power, thofe 
covered with the earth being much weaker. 
Thofe parts which are expofed to the injuries of 


| the air are fofter, and, confequently, lefs pro- 


per for being armed. A large portion of load. 
ftone, of ‘i fize above mentioned, is compofed 
of a number of other portions which a@ in dif- 
ferent direGions. To work them properly, 
they fhould be feparated in fuch a manner that 


* the whole portion, which includes the virtue of 


each particular magnet, fhould preferve its uni- 


_ ty: By obferving this rule, we would probably 


obtain magnets of an uncommon ftrength. But, 


gs they are cut without any forefight, many 


portions 


Te * 
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portions are DE no. ls either bécaufe they 
contain little no magnetic power, tor becaufe, 
in a fingle piece, there are two or:three. mag 
nets united: Such portions have, indeed a mag- 
netic virtue; but,,as it is not dire&ed to the 
fame point, a magnet, of this kind muft be fub- 
ject to great variations. yaiter 

‘The loadftone of this mountain, except Lu 
is expofed to the air, is exceedingly hard, fpot- 


ted with black, and, full of little-knots or protu- — 


berances, confifting of {mall angular parts, like 


thofe often obfervable on the furface of blood- * 


ftone, from which it differs only in:colour; but, 
inftead of thefe angular parts, we fometimes per- 
ceive a kind of ochrey earth... In general, load- 
ftones with thefe anbular: parts. have lefs power 
than the other kinds. That part of the moun- 
tain where the loadftones are found is compofed 
almoft, entirely of a fine iron ore, which lies in 
imall portions among the loadflones. The 
whole feétion of the high part of the mountain 
contains a fimilar ore; but, in proportion as we 
defcend, the metal is more ‘rare: » Below the 
ore,.of .loadftone, there are other ferruginous 
ftones, which, if melted, would produces very 
little iron.’ Thefe ftones have the: colour of 
metal, and are very. heavy. + Their interior 


parts are irregular, and have nearly the appear- 


ance of, fcoriae... [n. their furfaces they pretty 
much refemble loadftones ; but they have no 
magnetic 


a. 
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magnetic power. Between thefe ftones there are 


| other pieces of rock which appear to be compo- 
| fed of {mall particles of iron. The ftone itfelf 
_ is heavy, but very foft. ‘The interior parts re- 
> femble burned matter, and they: have little or 


no magnetic virtue. We likewitfe meet. occa- 


» fionally with a brown iron ore in beds of an 


inch thick; but it yields very little metal *. 
Inthe mountains of Poias in Siberia, there 


L are feveral other mines of loadftone. Ten 


leagues off the road which leads from Catharin- 


* bourg to Salikamfkaia, there is a hill called Ga- 
.. lazinfli, which is more than twenty fathoms 


high, and is entirely . compofed of a loaditone 


| rock. It has che brown colour and the denfity 
ù of i iron. 


\ 


Twenty leagues Flings Salikamfkaia, we find 
cubical loadftones of a brilliant greenifh colour, 


| When pulverifed, the grains have the appear- 
ance of fire. It is worthy of remark, that load- 


Pine: is found only in thofe chains of mountains 
no ftretch from fouth to north f. 
In the countries bordering upon Tintin and 


… on the-confines of Bothnia, two leagues diftant 
= from) Cokluanda, there 1s an iron-ore, from . 
… which very fine loadftones are extracted. ‘ We 


‘admired, fays Regnard, ‘ the furprifing effects 
ie of 


 * Extrait d’Hift. generale des voyages, tom. 18. p. 141» 
ke. . | 
+ Ibid. tom. 19. p. 472. 
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of this ftone, when it remained in its natural 
fituation: It required a great deal of force to 
obtain pieces of the magnitude we wifhed ; and 
the large hammer employed remained fo fixed 
to the wedge in the ftone, that the workman 
required affiftance to difengageit. I tried the 
experiment myfelf ; I took a large iron lever, 
which was fo heavy that I could hardly fup- 
port it; I brought it near the wedge by which 
it was attracted and fupported with an ama- 
zing force. 1 held a mariner’s compafs in the 
middle of the hole where the ore lay, and the 
needle revolved perpetually with an incredible : 
rapidity. #40 | 
In Vol. I. p. 20. I remarked, “that, accor< 
ding to the relation of voyagers, the mountains 
of the north are but {mall hills, when compa- 
red to the mountains of the equatorial regions; 
and that the general movement of the waters 
produced thofe large mountains in the Old 
Continent, which firetch from eaft to well; 
and from north to fouth in the New.’ 
. This paflage requires explanation, as well as 


fome reftriétions. From a thoufand obferva- 
tions, it is certain, that fhells and other produces 
tions of the ocean are found upon the whole 
furface of the inhabited parts of the earth, and 
even upon the mountains to a very great height. 


* Oeuvres de Regnard, tom. 1. p. 189+ 
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LT ENT from the authority of Woodward, 
who firft colleéted fa&s upon this fubje&, that 
_ fhells were likewife found on the tops of the 
higheft mountains, From my own obfervations, 
as well as thofe of others, I know, that there 
are fhells in the Alps and Pyrennees at yoo, 
1000, 1200, and 1500 fathoms above the level 
of the fea; that they are likewife found in the 
mountains of Afia; and, laftly, in the Cordeli- 
eres of America, a bank of fhells has lately been 
difcovered at the height of more than 2000 fa- 
thoms above the fea * 
It is, therefore, HON that, fs all the dif- 
_ ferent parts of the world, and even to the height 
of 1500 or 2000 fathoms above the prefent le- 
Bay vel 
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* M. le Gentil, of the academy of Sciences, wrote me the 
following letter, in December 1771: * Don Antonia Ulloa 
¢ defired me, when departing from Cadiz, to fend him two 
‘ petrified fhells, which, in the year 1761, he had dug out 
… « of the mountain that contains the quick filver mines. This 
‘ mountain is in the govérnment of Quanca-Velica in Peru. 
‘ Its fouthern latitude is from 13 to 14 degrees. At the 
« place where thefe fhells are found, the mercury ftood at 17 
… ‘inches 14 line, which correfponds to the height of £22000 
€ fathoms above the level of the fea. 

a ‘ At the top of the mountain, which is far from being the 
_ © higheft in this canton, the mercury ftands at 16} ‘inches, 

_ € which implies a height of 23372 fathoms. 

¢ In the town of Ouanca-Velica, the mercury ftands at 18: 

_ « inches tt line, which gives.a height of 1949 fathoms. 

¢ Don Antonio Ulloa informed me, that he detached thefe 
éfhells from a very thick bank, the extent of which he did 
F ¢ not know: The thells are of the large pilgrim or fcallop 
i « kind” | 


/ 
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vel of the fea, the furface of the globe has been 
covered with the waters, and that they remain- 


ed long enough for the produétion and multi- | 
plication of fhell-animals ; for the quantity of | 
them is fo great, that their fpoils often form — 


- large banks, which extend many miles in length. — 


They compofe a confiderable part of the exterior | 
_ftrata of the earth; for calcarious fubftances, — 


or the {poils of fhells, are very common in moft « 


countries. But, at high points of elevation, — 
2, e. above. 1çoo or 2000 fathoms, the fummits — 


_ of the mountains generally confift of pure rock, 


granite, and other vitrifiable bodies’ produced — 


by the primitive fire, which contain no fhells, 


madrepores, or any thing that has a relation to — 
calcarious fubftances. We may, therefore, con- 4 
clude, that the fea has never reached, or at leaft M 


for a fhort time ‘only, thofe moft elevated parts 
of the earth. 


To fupport the teftimony of Don Ulloa, con- | 


cerning the fhells found in the Cordelieres, we 
fhall add that of Alphonfo Barba. He tells us, 


that, in the moft mountainous part of Peru, there « 


are fhells of all fizes, fome of them concave, o- — 
thers convex, andthe whole finely impreffed *, . 
Hence America, as well as the other quarters of 


the globe, has been covered with the waters of 
the fea. The firft obfervers were probably in- 


duced to think that no fhells were to be found 


CET | in 
* Metallurgie d’ Alphonfo Barba, tom. 1. p. 64. 
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in the Cordelieres, becaufe moft of thefe moun- 
tains, which are the higheft on this globe, are 
either ative or extinguifhed volcano’s, the e- 
ruptions of which have covered all the adjacent 
countries with burned fubftances : Of courle, 
all the fhells which might have been found 
there, are not only buried, but completely de- 
ftroyed. It is not, therefore, furprifing that no 
marine productions have been difcovered around 
thefe mountains, which either are at prefent, or 
have formerly been volcano’s ; for the ter- 
ritories which furround thefe mountains muft 
be compofed entirely of afhes, fcoriae, glafs, lava, 
and other burned or vitrified bodies. Thus the 
notion that the fea never covered the mountains, 
has no other foundation than this circumftance, 
that, on the tops of feveral of them, no fhells or 
other productions of the fea are now to be feen, 
But, as we find, in an infinite number of pla- 
ces, and even as high as 1500 or 2000 fathoms, 
fhells and other fea-bodies, it is evident, that 
there are few ridges of mountains. which have 
not been covered with the ocean ; and that the 
{pots where no {hells appear only fhow that the 
animals which produce them have never dwelt 
there, or that the motion of the waters has not 
tranfported thither marine productions, as it has 
done in every other part of the globe. 

We are next informed, that fome fifhes and 
plants can live and vegetate in waters {o hot as 


Vou. IX, 2. from 
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from 50 to 60 degrees of the thermometer. 
There are many examples of plants growing in ~ 
the hotteft bath- waters; and M. Sonnerat found 
ffhes in water the heat of which was fo great 
that he durft not plunge his hand into it. ‘ Two 
‘leagues from Calamba,’ fays he, * [ found in 
‘the ifle of Lucon, near the village of Bally, a 
‘ brook, the water of which was fo hot that. 
* Reaumur’s thermometer, when plunged into 
‘it, about a league from its fource, ‘ftood at 
ie 6oth degree. Upon perceiving fuch a 
degree of heat, I imagined, that all the produc- 
‘tions of nature muft have been extinguifhed 
upon the margin of this brook. But 1 was 
“much furprifed when I faw three vigorous 
$ LUE. the roots of which were immerfed in 
this boiling water, and their branches fur- 
‘ rounded with its vapour. The heat was fo 
great, that, when the fwallows attempted to 
crofs the water at fevenor eight feet high, they u- 
‘niformly fell down dead. One of chee fhrubs 
‘was an agnus caftus, the other two were a 
fpecies of broom called a/palathus. During my 
. © abode in this village, I conftantly drank this wa- — 
ter after it was cboled: Its taîte feemed to be : 
earthy and ferruginous. Several baths are con= 
‘ ftruéted along this brook, and their degrees of 
‘ heat are proportioned.to their diftance from its — 
“fource. When I vifited the firft bath, my 
‘ furptife was increafed: In this water, which — 
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€ was fo hot that I durft not He my hand 
‘intoit, I faw fithes fwimming. I ufed every 
‘ effort to procure fome if theine but their agi- 
“lity, and the want of gddvets | in the people, 
* prevented me. from fucceeding. I examined 
“them in the water; but I could not diftinguifh 
“their genus, on account of the vapour rifing 
‘from the water. [They had brown fcales, 
‘and the largeft of them were about four inch- 
‘es long. i could not learn how thefe fithes 
“had got into the baths.’ The teftimony of 
M. Sonnerat is ftrengthened by that of M. Pre- 
voit, who travelled with him into the interior 
parts of the ifle of Luçon. ‘ You was right, M. 
Prevoft remarks, ‘to communicate to M. de 
‘ Buffon the obfervations you colle@ed when 
* we travelled together. You defire me to con- 
“firm in writing what furprifed us fo much in 
‘the village of Bally, fituated on the margin of 
‘ the Laguna of Manilla, at Los-bagnos. 1 am 
‘ {orry I have not a copy of our a tons 
“made with Reaumur’s thermometer. But I 
* clearly recolle&, that the water of the fimall 
‘ brook which pafled through this village to fall 
‘into the lake, made the mercury rile to 66 
$ or 67 degrees, though it was plunged into the 
‘ water at a league's diftance from the fource of 
_ ‘the brook. se margins of this brook were 
‘ covered with a very fine green carpet. You 
‘cannot have forgot the avnus caflus we faw 
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“in flower, the roots of which were moiftened 
¢ with the water of the brook, and its ftem and 
“branches perpetually furrounded with its 
‘fleams. The curate of the village likewife 
* aflured, me that he had feen fifhes in this fame. 
‘brook. This fa@& I cannot certify. But 1 
*faw fifhes in one of the baths, the heat of 
€ which raifed the mercury to 48 and 50 de- 
‘pveds yt: ; 

I know not whether fifhes have ever been 
found in our hot waters ; but it is certain that 
the bottom of the hotteft of them is covered 
with plants M. l'Abbé Mazéas informs us, 
that, in the almoft boiling water in the Solfata- 
ra of Viterbe, the bottom of the bafin is covered 
with the fame plants which grow at the bot- 
toms of lakes and ditches 7. 


Of Giants, 


From monuments which ftill remain, it ap- 
pears, that gigantic animals of different kinds 
have formerly exifted. 

The large teeth with blunt knobs which I 
formerly defcribed, indicate the exiftence of an 
animal, whofe magnitude greatly furpafled that 
of the elephant. But this gigantic fpecies is 
now entirely annihilated. Other large teeth, 
the grinding face of which refembles fpades on 

cards, 


* Voyage à la Nouvelle Guineé, par M. Sonnerat, Corre- 
fpondant de l’ Academie Royale des fciences, et du Cabinet 
du Roi, p. 38. &c. 
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cards, like thofé of the hippopotamus, and 
which are four times larger than the teeth of 
the prefent hippopotamus, fhow that there has 
been a very gigantic fpecies of this animal. The 
enormous thigh-bones, which far exceed the 
dimenfions of thofe of our elephants, demon-: 
{trate the fame thing with regard to the elephant 
_ fpecies. 204 
In the year 1772, there was found, neat 
Rome, a petrified head of an ox, which P. Jac- 
quier defcribes in the following manner, ‘ The 
* length of the front between the two horns, ig 
‘ 2 feet 3 inches ; the diftance between the or- 
“ bits of the eyes, 14 inches, and that from the 
* fuperior part of the front to the orbit of the 
‘eye One foot fix inches ; the circumference of 
* the horn at the bafe, is one foot fix inches ; the 
‘length of the horn four feet; and the di- 
‘ flance between the ends of the horns three 
“feet. The internal part of this petrefation 
‘is extremely hard. This head was found at 
“ Puzzolani more than 20 feet below the furface 
‘ of the ground *.’ | | 
“In the year 1768, I faw, in the cathedral of 
“Strafburg, a large horn of an ox fufpended by 
‘a chain to a pillat near the choir. It appear- 
‘ed to be three times bigger than thofe of our 
 flargeft oxen. As it was hung very high, I 
_ ‘could not take the exaét dimenfions, but I 
m4 judged 


* Gazette de France du 25. Septembre 1772; Artis le 
de Rome, 
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‘judged it to be about 45 ‘feet long, and from 
*= to 8 inches in diameter at the bafe * 

ane Wafer relates, that he faw, in haat 
co, bones and-teeth of a prodigious fize: A+ 
mong others, he faw a tooth 3 inches broad and 
4 in length. Having confulted the moft intel- 
ligent people of the country, they concluded 
that the head could not be lefs than a yard 
broad f. 

It is, perhaps, ye fame head Lin Acofta 
mentions: ‘I faw,’ fays he, ‘a grinder which 
‘ aftonifhed me by its enormous fize ; for it was 
“as large as a man’s fit” P. Torquemado, a 
Francifcan, relates, that he had in his polfleffion 

a grinder, twice as large asa man’s fift, and: 
which weighed two pounds. He adds, that, in 
the city of Mexico, and in the Convent of St 
Aupgultine, he faw a thigh bone fo large, that the 
individual to which it belonged muft have been 
from 11 to 12 cubits high, nN é.. 87, orf18 feet 
and that the head muft have been as big 
as one of the large pitchers uted in Caftille - 
for holding wine. | 

Phillippe Hernandés informs us, that Hee 
were found, at Tezcaco and Tofuca, feverab 
bones of an xtraordinary magnitude ; aaa that 
among thefe there are grinding teeth five inches 
broad and ten me highs; from which he concludes; 

that 


* Note -commanizated to M. de | Buffon by M. Me 
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that the fize of the head muft have been fo e- 
normous that two men could not-have embraced 
it with theirarms. Don Lorenzo Boturini Be- 
naduci likewife tells us, that, in New Spain, and 
particularly in the heights of Santa-fé, and in 
the territories of Puebla and Ttlafcala, they find 
enormous bones, and grinders, one of which, 
preferved in the Royal Cabinet, is a hundred 
times larger than the largeft human teeth *. 
The author of this Gigantologie Efpagnole 
attributes thefe enormous teeth and bones to 
giants of the human fpecies. But, is it credible 
that men ever exifted whofe heads were eight 
or ten feet in circumference ? Is it not equally 


aftonifhing that, in the fpecies of the hippopo- 


tamus or elephant, there have been individuals 
of this magnitude ? We are, therefore, led to 
think, that thefe enormous teeth are of the fame 
kind with thofe lately found in Canada near the 
river Ohio, which we afcribed to an unknown 
animal, whofe fpecies formerly exifted in Tar- 
tary, in Siberia, and in Canada, and which exten- 
ded from the Illionois as far as Mexico. As 
the Spanifh authors mention not that elephants 
tufks were found in New Spain along with 
thefe large grinders, it is probable that a fpecies 


different from that of the elephant formerly ex- 
| ifted 


* Gigantologie Efpagnole, par le P. Torrubia, Journal é- 


 tranger, Nov. 1760: 
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ifted there, to which thefe large grinders be- 
longed, and that this fpecies was diffufed as far 
as Mexico. Befides, the large teeth of the hip- 
popotamus feem to have been anciently known ; 
for St Augufline tells us, that he faw a grinder 
fo large, that, if Afviaed’ it would have made a 
hundred teeth of an ordinary man *, Fulgofa 
likewife remarks, that teeth were found in Sici- 

ly, each of which weighed three pounds +. 
JohnSommer relates, that he found, near Chat- 
ham in Canterbury, at the depth be feventeen 
feet below the furface of the earth, monftrous 
bones, fome of them entire, and others broken. 
He likewife found four entire teeth, each of 
them weighing more than half a pound, and 
nearly as large as a man’s fit. The whole 
four were grinders, and, except in magnitude, 
they pretty much refembled human teeth. He 
farther remarks, that Louis Vives mentions a 
gtinder ftill first which was fhewn him for a 
tooth of St Chriftopher. He adds, that Acofta 
faw in India a fimilar tooth dug out of the earth, 
along with feveral other bones, which, when ar- 
ranged in proper order, reprefented a man of 
a monftrous ftature. We might have formed 
the fame idea, fays Mr Sommer, concerning the 
teeth dug out of the earth near Canterbury, if 
benes 


* De Civitate Dei, lib. 15. cap. 9. 
+ Lib. 5. cap. 6, 
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‘bones had not been found in the fame place, 
which could not belong to the human fpecies. 
Several perfons who examined thefe bones, jud- 
ged them to be the bones and teeth of the hip- 
popotamus. Two of thefe teeth are engraved 
in the philofophical tranfactions, No, 272. fig. 9: 

From thele facts we may conclude, that moft 
of thofe large bones found under the furface of 
_ the earth belong to the elephant and hippopota- 
mus: But it feems to be certain, that, by com- 
paring the enormous teeth with blunt knobs, 
with thofe of the elephant and hippopotamus, 
they have belonged to an animal much larger 
than either, and that the fpecies of this en 
ous animal no longer exifts. 

Among the prefent elephants it is extremely 
rare to find a tufk of fix feet in length. The 
longeft are generally from five to fix and a half 
feet ; and, of courfe, the ancient elephant, which 
produced a tufk of ten feet long, whofe frag- 
ments are in our pofleffion, was a gigantic fpe- 
_cies.. The immenfe thigh-bone in the Royal 
Cabinet confirms the fame conclufion. 

The fame remark is applicable to the fpecies 

of the hippopotamus. 1 caufed two of the lar- 
_ geft grinders to be extracted from the largeft 
head of the hippopotamus in the Royal Cabi- 
net: One of them weighed ten, and the other 
nine and a half ounces. I then weighed: two 
teeth, the one found in Siberia, and the otherin » 


Canada. 
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‘Canada. The firft weighed two pounds twelve 
ounces, and the fecond two pounds two ounces. 
Hence thefe ancient hippopotamis were gigan- 

‘ tic when compared with thofe now exifting. : 
The example already given of the enormous 
petrified head of an ox, found in the environs 
of Rome, proves, that there have likewife been 
prodigious giants in this fpecies of quadruped, 
which we are alfo enabled to fhow, by feveral 
other monuments of antiquity. In the Royal 
‘Cabinet, we have, 1. A fine greenifh horn, 
which is very fmooth and well turned, and evi- 
dently belongs to the ox. The circumference 
at the bafe is 25, and its length 42 inches. : Its 
cavity contains 115 Paris pints of liquor; 2. 
The core, or internal bone of an ox’s horn, 
which weighs feven pounds.; whilft the largeft 
core of the horns of our oxen exceeds not the 
weight of one pound: This internal bone was 
prefented to the Royal Cabinet by M. le Comte 
de Treflan, a man of tafte, and a good Natural 
hiftorian; 3. Two internal bones of an ox’s 
horn attached to a portion of the crani+ 
um, were found in beds of turf, at the depth 
of 25 feet, between Amiens and, Abbeville, 
and tranfmitted to me for the Royal Cabinet, 
The whole weighed 17 pounds; and each horn- 
bone, when feparated from the cranium, weighed 
_at leaft 72 pounds, I compared the dimenfions, | 
as well as the weight of thefe different bones ; 
ue that 
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_ that of the largeft ox to be found in Paris was 
Only 13 inches long, and 7 in circumference at 
the bafe. Burt, of the two dug out of the earth, 
the one was 24 inches long, and 12 in circum- 
ference at the bafe, andthe other 27 inches 
in length, and 13 in circumference. Thefe facts 
are more than fufficient to fhew, that, in the 
fpecies of the ox, as well as in rake of the hip- 
popotamus and elephant, prodigious giants have 


: formerly exifted. 


With regard to the human fpecies, individu 
al giants have been produced not only in Afa, 
but in every climate ; for, even in our own days, 


we fee gigantic men in every country. We 


lately faw a giant who was born in Finland, on 
the very confines of Lapland. But we are-not 


equally certain, that permanent races, and far 


lefs entire nations of giants, ever exilted. How- 
ever, the teftimony of ancient authors, and e- 


_ fpecially thofe of Hol y Writ, feem clearly to in- 


dicate, that races of giants antiga exifted in 
Afia. In the book of Numbers, chap. 13. verfe 
33. itis faid, And there we faw giants, the 


Sons of Anak, which came of the giants: and we 
were in our own fight as grafhoppers, and fo 


we were in their ea Though this defcrip- 
tion may have the appearance of exaggeration, 


which is common in the oriental ftyle, it is 
” plain that thefe gtants were very large. 


In 2 Samuel, chap. 21. verfe 20, a giant Îs 
mentioned 
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mentioned of the race and family of Goliah, 
who had fix fingers and toes on his hands and 
feet : In the fame book, there are feveral other 
paflages which prove the exiftence and de- 
ftruction of giants. 

In Jofhua, chap. 2. verfe 22. it is hid, that 
there was none of the giants of the race of the 
 Anakims left in the lows of the children of Ifrael ; 
only in Gaza, in Gath, and in Afhdod, there re~ 
mained, 

Philo, St Cyrillus, and feveral other aide) 
feem to think, that the word gzants means only 
proud and impious men, and not men of an ex- 
traordinary ftature. But there is no foundation 
for this opinion ; fince the amazing height and 
firength of thefe men are often defcribed. 

The prophet Amos informs us, that the Lord 
deftroyed the Amorite, whofe height was like the 
height of cedars, and he was firong as the oaks. 

Ogg, king of Bafhan, was nine cubits high, 
and Goliah ten cubits sut one palm. Oge’s bed 
was nine cubits, or thirteen and a half feet long, 
and four cubits, or fix feet, broad. The breaft- 
plate of Goliah weighed 208 pounds 4 ounces, 
and the blade of his lance 25 pounds. 

Thefe evidences are fufficient to prove, that 
there formerly exifted inthe continent of Afia, 
not only individuals, but races of giants, who 
have been deftroyed, and the laft of whom ap- 
Skier in the va of King David. Nature, who 

never 
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never lofes any of her lys: fometimes re- 


. fumes her former powers of sd ne ; for, in 


_ almoft every climate, men of an extraordinary 
* ftature, z. e. of feven and a half, eight, and even 
. nine feet high, occafionally appear. Befide the 
_ examples already given, many others are to be 
» found, both in ancient and modern authors, of 
giants of ten, twelve, fifteen, and eighteen feet 
high. But thefe laft dimenfions, | am perfuaded, 


ought to be greatly reduced. The bones of ele- 


_phants have often been miftaken for human 
_ bones, Befides, Nature, in her prefent appear- 
_ ance, prefents no {pecies with fuch great difpro- 
| portions, except, perhaps, that of the hippo- 


} potamus ; forthe teeth of thofe found in the 
_ bowels of the earth are at leaft four times larger 
than theteeth of the hippopotamus which now 


- exifts. 


The bones of the fuppofed king Teutobochus, 


_ found in Dauphiny, gave rife to a difpute be- 


ES Sea 


tween Habicot, a furgeon in Paris, and Riolan, 


the favous anatomift. Habicot, in his Gzgantoffe- 


ologie, tells us, that thefe bones were taken out 


ofa brick fepulchre, 18 feet below ground, and 
* furrounded with fand. He neither gives an ex- 
_ a& defcription, nor the number of thefe bones, 
He afferts that they are human, becaufe they 
« belonged to no other animal. He adds, that 
“ fome mafons, when working to Seignio Lan- 
gon, a gentleman of Dauphiny, onthe rith 


day 
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day of January 1613, difcovered this tomb near 
the ruins of the caftle of Chaumont ; that the. 
tomb was built with brick ; that it was 30 feet 
long, 12 broad, and § HIER ; that is was covered 
with a gray ftone, on the middle of which was 
engraved, Theutobochus rex ; that, when the 
tomb was opened, a human fkeleton appeared, 
which was 25% feet long, 10 broad:at the fhoul- 
ders, and 5 thick ; that, before touching thefe 
bones, tt head was meafured, and it was ç feet 
in length, and 10 in circumference. Here it is 
worthy of remark, that the proportion between 
the length of a human head and that of the 
body, is not a fifth, but a feventh and one half; 
fo that this head of 5 feet fuppofes the body to 
have been 37% feet in length. Laftly, Habicot - 
tells us, that the under jaw was 6 feet round, 
and the orbits of the eyes 7 inches ; that each 
clavicle was 7 feet long; and that moft of 
thefe bones, after being expofed to the air, crum- 
bled into dutt. | 

‘In the fame year 1613, Dr Riolan publifhed a . 
tract under the title of Gigantomachie, in which 
he maintains, that Habicot, inhis Gigantofteolo- 
gie, had given falfe meafures of the body and bones 
of the pretended giant Teutobochus ; that Riolan 
meafured the thigh-bone and the bie of the 
leg: together with the aftragalus joined to the 
calcaneum ; that they exceeded not 63 feet; e- . 
ven including the os pubis ; and, of courfe, that 


the 
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the length of the giant could be only 13 feet, 
inftead of 25. He then gives his reafons for 
denying thefe bones to be human; and con- 
cludes, that the bones exhibited by Habicot pe 
long not to man, but to the elephant. 

A'year after the publication of Habicot’s 
_ Gigantofteologie and Riolan’s Gigantomachie, a 
pamphlet appeared under the title of the /impo/- 
ture, concerning fuppofed human bones falfely at- 
‘tributed to King Teutobochus, difcovered. Xn 
this pamphlet, thé bones are denied to be human, 
and fuppofed to have been engendered by fome 
virtue in the earth. Another pamphlet was 
publifhed without a name, in which it is faid, 
that, among thefe bones, fome were humaniand. 
others not. 

In 1618, Riolan publithed his Gigantologie, in 
‘which he maintains, that the bones in queftion 
were not only not human, but that men, in ge- 
neral, were never larger than’they are at prefent, 
:à In the fame year, Habicot replied to Riolan: 
He fays, that he prefented his Gigantofteologie 
to Louis XIII.; that, about the end of July inthe 
year 1613, the bones mentionedin this work were — 
expofed to the eye of the public; and that they 
‘are real human bones. He quotes a number of 
examples from ancient and modern authors, to 
prove that men of immenfe ftature have exifted. 
He perfifts in maintaining, that the calcaneum, 


| tibia, and femur ofthe giant Teutobochus, when 
| joined 
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joined to each other, were more than 11 feet in 
length. 

He next gives letters written to him at the 
time thefe bones were difcovered, and which 
feem to confirm the reality both of the tomb 
and of the bones of the giant Teutobochus. 
From a letter written by Seignior de Langon, 
dated St Marcellin, in Dauphiny, and another by 
the Sieur Mafurier, a furgeon at Beaurepaire, it 
appears, that filver coins were found along with 
_ the bones. The firft letter contains the follow- 

ing paflage: ‘ As his Majefty,’ fays Seignior de 
Langon, ‘is defirous of having the remaining 
‘ bones of King Teutobochus, and the filver coins — 
* found inthe tomb, I declare, that your adverfaries 
‘ are ill informed, and that, if they knew the mat- 
“ter more perfetly, they would not entertain 
‘ any doubts that thefe bones really belong to the 
© human {pecies. The phyficians of Montpellier 
‘came here, and would have given any money 
‘to purchafe the bones. M. le Maréchal de 
‘ Lefdiguieres made them be carried to Gre- 
‘noble; and the phyficians and furgeons of that 
‘place recognifed them to be human bones. 
€ This fa@, of courfe, can only be denied by 

‘ perfons who are ignorant of the real circum~ 
* ftances.’ 

In this difpute, neither Riolan nor Habicot, 
the one a phyfician and the other a furgeon, 
have had fenfe enough to give an exa& defcrip- 

tion 
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tion of the bones in queftion. Both of them, 
_ actuated by paflion and a party-fpirit, have 
written in a ftyle which deftroys all confidence 
in their affertions. Hence it is extremely dif- 
ficult to afcertain the fpecies to. which thefe 
bones really belonged. Bur, if they were found 
‘ina brick tomb, with a ftone cover, upon which 
the words Teutobochus Rex were infcribed ; if 
coins were found in this tomb ; if it-contained 
but a fingle fkeleton of 24 or 25 feet in length ; 
and, if Seignior Langon’s letter relates nothing 
but truth, the general fad, 7. e. the exiftence of 
a giant of ,24 feet high, unlefs we fhould fup- 
pole a very extraordinary concourfe of falfe- 
hoods, could not admit of a doubt, But the 
fad is by no means proved, in a manner {fo ex- 
plicit as not to leave room for much heftation. 
It is true, that feveral authors, otherwife wor- 
thy of credit, have mentioned giants as large, 
and even larger. Pliny relates *, that, by an 
earthquake in Crete, a mountain was fplit, and 
-difcovered a human body of 16 cubits long, 
which fome afcribed to that of Otus, and others 
to that of Orion. 16 cubits are equal to 24 
feet, which is the fame length with the fkeleton 
of King Teutobochus, : NAPE 
Ina.a Memoir of M. le Cat, an Academician 
-ef Rouen, we have an- enumeration of feveral 
POL. IX: 3 Y Lu glants 
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piants of enormous magnitude, namely, two, 
whofe. fkeletons were found near Athens, of 
which one was 36 and the other 34 feet high; 
another of 30 feet was found.in Sicil: near Pa- 
lermo, in the year 1548; another of 33 feet 
was likewife found in Sicily inthe year 1550; 
and another was alfo found in Sicily, near Ma- 
zarino, which was thirty feet long. 

Thefe teftimonies notwithfta anding, it is dif- 
ficult to believe that men of 30 or 36 feet high 
ever exifted: It is perhaps too much to believe 
in the exiftence of giants of 24 feet ‘high. 
However, evidences multiply, become more po- 
fitive, and gradually increafe, in proportion as 
the dimenfions decreafe. M. le Cat relates, that, 
‘in’ the year 1706, there was: “found, near the 
banks of the river Morderi, at the foot of Mount 
Cruffol, the fkeleton of a giant which meafured 
222 feet; and that the Dominicans of Val fetr= 
cia have part of the tibia with the ess of the 
knee. | À 
Platerus, a’ celebrated phyfician, afferts, that 
he faw at Lucerne the fkeleton of. a man, which 
was 19 feet in length. 

The giant nests flain by Rolland, nephew 
to Charlemagne, was 18 feet high. at 

In the fepulchral caverns of the ifland of Te- 
netiff, a fkeleron was found, which meafured 15 
: feet; and in whofe jaws were 80 teeth,. Thefe 
three facts, as well as the preceding, are rela- 


ted 
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1 ted in M. le Cat’s eflay concerning giants. He 
= mentions another fkeleton found in a ditch near 
» the convent of the Dominicans at Rouen, the 
- fkull of which held a buthel of corn, ire the 
bone of the leg was 4 feet long: The whole bo- 
dy, of courfe, muft have been from 17 to 18 
feet in length. Upon the tomb of this giant, 
» the following infcription was, engraved: Here 
lies the noble and puiffant Seigniur le Chevalier 
_ Ricon.de Valmont, together with his bones. 
+ Inthe aa fa Littéraire of Abbé Nazari, 
we, are told, that, in High Calabria, in the 
"month of July 1665, there was dug out of 
| the: gardens of Signior de Tiviolo, a fkele- 
‘ton SE 16 Roman HA Jong ; that the head was 
2+ feet; that: each Re weighed about an 
: ounce rite te a third, and the other teeth three 
oes of an ounce; and that this fkeleton 
| was bedded in a mafs of bitumen. 
“ He&or Boethius, in his hiftory of Scotland, 
“relates, that the bones of a man, ironically mae 
1 Bed: Lirtle Jobn, are full preferved, who was 
“fuppofed to have been 14 feet high, 
4 In the Journal des Savans, anio 1692, there 
“is. a letter from P. Gentil, profeffor of philoto- 
“phy at Angers, in which he fays, that, having 
‘been ‘informed of a gigantic hone difcovered 
Mine leagues from the town of Lailé, he went 
nr. {pot to fatisfy himfelf concerning the truth 
of the fat, He learned from the curate of th 
4 ERS | place, 
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place, that, in digging his pardeh; a fepulchre. 


was difcovered which contained a body of 17 


feet 2 inches long. There was no fkin on the, 


body. This body had others between its arms 


and legs, which might have been the perfon’s | 


children. In the fame place, there were difco-. 


vered fourteen or fifteen other fepulchres, fome 
of them 10 feet, others 12, and others 14 feet 


long, which contained bodies of the fame di- 


ns The fepulchre of this giant continu-! 


ed expofed to the air more than a year; but, as 


it attracted too many vifitors to the Curate, he 


= -- : 


again covered it with earth, and planted three # 
trees in the place. Thefe fepulchres were con- | 


firu ed with a ftohe which refembled chalk, 
Thomas Molineux faw, in a cabinet at Ley- 


den, a prodigious human frontal bone. From 
its junction’ with the nofe to the fagittal future, it. 
was 0-- inches; its length was 124 inches, and | 

sts thicknels half an inch, 7,6. in every dimen- 


ia it was double that of an ordinary frontal 


bone. Hence the perfon to whom this gigan- 
tic bone belonged muit have been twice the com- | 
mon fize of a man: or ‘at leaft 11 feet high, r 


This bone was unqueltionably human; and it 
feemed not.to have A this uncommon 
magnitude by the effets of any difeafe ; for its. 
thicknefs was exactly proportioned to its other 
dimenfions, which never happens in difeafed 


oi : > 
bones * | 

é 4 F 
ATEN: 


* Phil. Tran£ No 168, art, 2. 
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M. Klein tells us, that he faw, in the cabinet. 
of M. Witreu at Amfterdam, a frontal bone, 
from the dimenfions of which it appeared, that 
the perfon to whom it appertained muft have 
been 13 feet 4 inches dae ze é. about 123 
French feet *, | | 

After all thefe fads, I thall leave my readérg 
in the fame embarraffment as myfelf, with re: 
gard to the real exifténce of giants of 24 feet 

in length, I cannot perfüade myfelf, that at a2 
ny time, or by any circumftances whatever; 
the human body could be elevated to füch im- 
moderate dimenfions.. But, at the fame time 
itis unqueftionable, that giants of 10; 12, and 
perhaps even of 1§ feet high, hive exifted ! 
_and it is almoft certain, that, in the pfimaeval 
ages of Nature, not only gigantic individuals; 
but even permanent and fucceflive races of 9 giants; 
were produced, of which that of the Patagoni- 
ans is the only remaining example, 


PTO prove that fome of the fithes and plants 
found in coal and flate belong to fpecies which 
no longer exift, the Count a Buffon produces 
the following facts and ob{ervations. 
With regard to this fabject, we fhall remark, 
“with M. ‘Lehman f, that there are no impref= 
HU : for 
* Phil: Franf. No 456, art. 3. | 
Mar 
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fions of plants in flate, except when it accom- 
panies pit-coal ; and that, on the contrary, im- 


prefiions of fifhes are feldom found but in cop- 


pery flates. 

It has likewife been remarked, Hie in the 
diftri& of Mansfield, the beds of flate which 
contain petrified fifhes, are covered with a ftra- 
tum of {tones called linking flones. ‘This ftra- 


tum is a fpecies of gray. flate, which has deri- ! 
ved its origin from ftagnant water, where the | 
fithes had corrupted before they were petrified™. 


M. Hoffman, when treating of flates, fays, 


that the petrified fifhes found in thefe ftones ! 
have not only been living creatures, but that. 
the ftrata of flate have originated from muddy — 

water, which, after EU and petrifying, j 


fablided i in thin laminae or hie! : 


‘In the flate of Angers,’ fays M. Guettard, 
“there are fometimes impreflions of plants and 
‘fithes, which merit the greater attention, be- 

* caufe the impreflions of the plants reprefent 


marine fuci, or fea-wreck, and thofe of the 


‘ fifhes es dane different foecies of the crufta- 
ip 


“ceous tribes, the impreflions of which are 


© more rare than thofe of {caly fifhes, or fhells. | 
‘He adds, that, after confulting feveral authors 


‘who treat of fifhes and canton animals, 
; he could | not difcover any of them that re- 


| ‘ fembled 


* Leeberoth, Journal Oeconomique, Juillet 17 52 
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* fembled' the impreflions in queflion, except 
“the fea-loufe, which has fome refemblance to 
‘them ; but it-has thirteen rings, and the im- 
Sbkaflinas on the flates have only feven or eight: 

‘ The impreffions of thefe fithes are generally 
* mter{perfed with a whitifh pyritous fubftance. 

* It is remarkable, that, in the flates of Angers, 

‘as well as in thofe of other countries, the im- 


‘ preflions of fithes are frequent, and thofe of 


* thells are exceedingly rare, whilft the latter are 
‘ very common in lime-ftone *.’ | 

Many proofs might be given that all pit-coal 
is compofed of the fpoils of vegetables, mixed 
with bitumen and fulphur, or rather with the 
vitriolic acid, which is perceived when the coal 
is burning. We often find a: great quantity of 
vegetables in the upper ftrata of coal; and, i 
proportion as we defcend, we fee traces of the 
decompofition of the fame vegetables... There 
are fpecies of coal which are not foflil wood : 
That found at Sainte-Agnés, near Lons-le-Sau- 
nier, has a perfect refemblance to logs or trunks 


of fir, in which we diftinGly perceive the marks 


of each year’s growth, as well as the pith, 
Thefe trunks differ only from common fir by 
~ being fomewhat oval, and by their rings being 
concentric ellipfes. ‘They exceed not a foot in 
circumference, and their bark is very thick and 
full of furrows, like that of old firs. But the 


~ bark 


# Mem. de l’Acad, des Sciences, année 1757 Pp. 52 
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bark of common firs, of the fame fize, is always 
{mooth. | 
‘ I found,’ M..de Genfanne remarks, ‘ fe- 
veral veins of this kind of coal in the diocefe 
of Montpellier: Here the trunks are very 
large ; their texture refembles that of chefnut- 
trees from three to four feet in circumference. 
Thefe fofhls, when burning, have only a flight 
odour of afphaltis. Their flame and embers 
refemble thofe of wood. They are found 
near the furface of the earth, and commonly 
indicate the exiftence of real pit-coal at great- 
* er depths *,’ | 
Thele ligneous coals ought to be regarded as 
wood depofited in a bituminous earth, from’ - 
which they derive their foflil quality, They ! 
are found only in earths of this kind, and al=- N 
ways near the furface. They fometimes form 
the ftratum immediately above the feams of real 
coal, Some of them, which have been impreg- 
nated with a fmall quantity only ef bitumen, pre- 
ferve the fhadés and colour of wood. ‘1 found. 
© thisfpecies,’ fays M: de Genfanne, ‘at’Cazarets, 
near Saint- Jean-de-Culcul, four leagues from 
Montpellier, But, when broken, this foffil 
commonly prefents a fmooth furface, perfealy 
“ fimilar to that of jet. In. the fame’ canton, 
near Aferas, there is foffil wood changed into’ 


, 4 14 ; ¢ ” 
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ta se ferruginous pyrites. The mineral 
matter occupies the heart of .the wood; and 
we diftincly perceive the woody fubftance 
* furrowed and partly difiol ved by the mineral 
* ta oad: */ 

After fuch proofs, related by M. de tite 
himfelf, who is otherwife a good mineralogift, 
I acknowledge, that I was furprifed to fee him 
afcribe the origin of coal to clay more or lefs 
impregnated with bitumen. ‘This notion is not 
only refuted by-his own fas, but we fhall be 
convinced by thofe I am about to relate, that we 
ought to attribute the origin of every fpecies of 
coal to the. pails of vegetables mixed with bitu- 
men. 

I agree with M. de Genfanne, that neither 
this foffil wood, nor turf, can be confidered as 

coal completely formed. That found near Lons 
le-Saunier has been recently examined by the 
Prefident de Ruffey, a learned Academician of 
Dijon : He remarks, that this foflil wood 
makes a near approach to the nature of pit- 
coal ; and that it is found within two or three 
feet of the furface through an extent of two 
eagues ; that itis from three to four feet thick ; 
that we eafily diftinguifh the fpecies of wood 


& 


” to be oaks, horn-beams, and trembling poplars ; 


that this wood is fometimes in the form of bun= 
dles or faggots ; that the Pag of the logs is well 


preferved ; 
* Hift. Nat. du Languedoc, tom. 1. p. 54 
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preferved; that the annual circles, the, cuts 
made by the axes, and, at different diftances, col- 
leions of chips, are plainly diftinguifhable Le 
that this wood converted into ‘coal is excellent 
for foldering iron ; that, when burning, it dif- 
fufes a fetid abit and that gt has been ex- 
tracted from it *. | 
‘Near the village called Beichhtz, about a 
‘league from the town of Halle, two ftrata, 
“compofed of a bituminous earth and foflil 
© wood, (of which there are feveral mines in the 
‘country of Hefle,) were difcovered. It is fimi- 
‘lar to that found in the village of Sainte-Ag- 
‘nés in Franche-comté, two: leagues . from 
Lons-le-Saunier. This mine is in the territo- 
‘ry of Saxe. The firft ftratum lies at the depth 
« of three fathoms and a half, ‘and is from eight © 
“to nine feet thick. . To arrive at) it); we cup 
“ through a white fand, then a whitith gray clay, 
‘which is three feet thick : Still deeper, we 
‘ meet with a confiderable thicknefs both of fand 
“and clay, which cover the fecond ‘ftratum, 
€ This firatum is only from three and a half: to 
é four feet thick, We founded deeper, but 
€ found no other ftrata of that kind. ) 
‘ Thefe ftrata are horizontal; but they fink 
€ or rife nearly in the fame manner as common 
“ftrata. They confift of a brown bituminous’ 
“earth, which is friable when dry, and refem- 
| ‘ bles 
* Mem. de ? Acad. de Dijon, tom. 1: p: 47. ; 
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‘bles corrupted wood. Pieces ‘of wood of all 
* fizes are found, which, when taken from the 
‘mine, where they are foft, muft be cut with an 
‘ax. This wood, when dry, breaks  eafily: 
© When broke, it fhines like bitumen; but 
‘we diftinGly perceive in it the whole organi- 
‘zation of wood. Itis lefs abundant than the 
‘bituminous’ earth, and the “ workmen: eee it 
‘ afide for their own ufe. 

“A bufhel ‘or two quintals of Bihuuiinôte 
‘earth fells for eighteen or twenty French 
‘fous, In thefe ftrata there are pyrites ; they 

‘are of a vitriolic nature ; when expofed to the 

“air they efflorefce and turn white: But the bi- 
*tuminous matter is of little value, as it gives 
* but à feeble heat *.’ 

Hence this fpecies of foffil wood, found fo 
near the furface of the earth, muft bea much 
more recent produQion than common pit-coal, 
which is almoft conftantly funk very deep. But 
this idea does not preclude the ancient coal from 
being formed of the fpoils of vegetables ; fince, 
in the deepeft coal-mines, we recognife woody 


fubitances, and feveral characters which belong | 


to vegetables only. Befides, there are fome ex- 
amples of fotfil wood found in large mafles, and 
in extenfive beds, under ftrata of ae and 
calcarious rocks. Hence there is no other dif- 
| ference 
* Voyages Metalurgiques de M. Jars, p. 320, 
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| Hehe paweed real pit-codl and thefe charred 
woods, but what arifes from the degree of de- 
compolition, and from'a greater or fmaller im- 
pregnation with bitumen. The bafis of their 
fubftance isthe fame; and both detive their o- 
rigin from the fpoils of vegetables. 

M. le Monnier, one of the King’s phyficians, 
_and a learned bata: found, in the fchift, or 
falfe flate, which traverfes a large field of pit- 
coal in Auvergne, the impreflions of feveral 
ferns, almoft the whole of which were un: 
town th (Hit ae only thought, that he 
could diftinguifh the impreffion of the leaves of 
the ofmund-royal, of which he faw but one ex- 
ample in all Auvergne *, : 

It were to be wifhed that botanifts would ex- 
amine more accurately the impreffions of plants 
found in pit-coal and in flate. The impreffions 
of plants, as well as thofe of cruftaceous animals, 
fhells, and nfhes, found in thefe minerals, fhould 
be drawn and engraved; for all this labour is 
necetlary to enable us to determine the aGtualor 
the paft ‘exiftence of thefe fpecies, or even their 
relative antiquity, At prefent, we are fatisfied; 
that moft of them are unknown, ‘and that, ini 
thofe which have been referred to known {pe+. 
cies, the differences are always fo great as td 
create hefitation. 


The 
* Obfervations de Hift. Nat. par M. le Monnier, p. 1925 
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. The Count de Buffon remarks, That the mo- 
tion of the waters from eaft to weft has dimi- 
nifhed the furface of the earth on the weft fide ; 
and that, in every continent of the globe, t the 
declivity is more rapid on the weft than on the 
eaft coafts This is evident in the continent 
of America, the declivities of which are extreme- 
ly rapid and abrupt toward the weftern feas ; 
but, towards the eaftern coafts, the lands ftretch 
by a gentle declivity, and generally terminate in 
large plains. In Europe, the line that forms 
the fummit of Great Britain, which runs from 
north to fouth, is much nearer the weftern than 
the eaflern ocean: For the fame reafon, the 
feas to the weft of Britain and Ireland are much 
deeper than the fea which feparates Britain and 
Holland. The ridge of Norway is much near- 
er the ocean than the Baltic fea. The mountains 
which form the general fummit of Europe are 
much higher toward the weft than the eaft ; 
and, if we take a part of this fummit, from 
Switzerland to Siberia, it is much nearer the 
Baltic and White Seas, than the Black Sea and 
the Cafpian. The Alps and Apennines. are 
nearer the Mediterranean than the Adriatic fea. 
The chain of mountains which runs from Tirol 
to Dalmatia, and as far asthe Morea, in a man- 
ner fkirts the Adriatic fea; but the oppofite coafts 
are much lower. In Afia, if we follow the 


aig which extends: from the Dardanelles to 
the 


» 
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_ the ftrait of Babelmandel, we  thall find that the 
fammits of Mount Taurus, of Libanus, and of 
all Arabia, fkirt the Mediterranean and the Red 
Séas ; and that, to the eaft, there-are vafl'terri- 
tories:where the long courfed ‘rivers run, and 
at laft empty theinfelves in the Perfic Gulf. 
The fummit of the famous. mountains of Gate 
approachés nearer to the weftern than the eaft- 
ern» féas! : The ridge which extends from the 
weft frontiers:of China to the point of Mallacca, 
is nearer the weft than the eaft. fea. In-Africa, _ 
the:chain of: Mount Atlas fends rivers to the fea _ 
of the Canaries, whofe courfes are much fhorter 
than ‘thofe which run into the interior parts of 
the Continent, and, : after traverfing vait:trads 
of country, lofe tacifelies, in lakes or great 
marfhes. ‘The high mountains to the weft. of 
Cape Verd, and through all Guiney, after turning 
round Congo, join the mountains of the Moon, 
and ftretch as far as the, Cape of Good Hope, 
occupy pretty uniformly the middle of Africa: 
We will: perceive, however, on examining the 
fea'to the eaft and weft, that the fea on the 
eaft is not deep, land is interfperfed with a great 
number of iflands; whilft, tothe weft, it is 
deeper,,and has but few iflands : fo that the 
deepeft places of the weftern fea are much near- 
er this chain of mountains than the deepeft pla- 
ces of the eaftern or Indian feas, 

a | Hence 
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‘Hence we fee that, in general, all the points 
of partition in the great continents are always 
nearer the weft than the eaft feas; that the plains © 
of thefe continents are always lengthened: to- 
ward the eaft; and fhortened toward the weft ; 
that the feas on the weft coafts are deeper, and 
have fewer iflands than thofe on the eaft ; and 
that, in all: thefe feas, the weft coafts of the 
iflands are always higher, and the feas which 
wath them deeper, Han thole on the eaft. 


Weare next told, thatthere are animals, and 
‘even men, fo MR that they rather languifh 
in the an ovancral {oil where they were brought 
forth, than take the trouble of removing to a 
. more comfortable fituation. . Of this, fays the 
Count de Buffon, [ can give a ftriking exam- 
ple: The Maillés, a fmall favage nation:in 
Guiana, near the mouth of the river Ouafla, 
have no other habitation thantrees, upon which 
they dwell during the whole year, becaufe their 
_ country is always. more or. lefs covered with 
water, They never defcend from thefe trees, 
except when.they go in canoes in quelt of fub- 
fiftence. This is a fingular example of a ftupid 
attachment’ to a native country ; for thefe fa- 
vages, in order to procure habitations on land, 
have only to remove a few leagues from thofe 
drowned favannahs which gave ter birth, and 
which they PRRRAENE refufe to abandon. This 
fa 


“ 
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fact is mentioned by fome voyagers *, and has 
been confirmed to me, by feveral witnefles, who 
have lately feen this fmail nation, which confifts _ 
of three or four hundred favages.. They keep 
themfelves above the water by means of the 
trees. There they remain the whole year. Du- 
ring the eight, or nine rainy months, their coun- 
try is a large fheet of . water ; and, during, the 
four fummer months, .their foil cine of a 
dirty mud, upon which a‘cruft of five or fix 
inches thick is formed. This cruft is rather 
compoted. of herbage than of earth, under which 
Is a contra depth of flagnant and. VAREE 
water. 


The Cafpian Sea, the Count de Buffon re- - 
marks, was formerly much larger than it is at 
: pleats ——‘ In traverfing,’ fays M. Pallas, the 
‘immenfe deferts which lie between the Wolga, 
“the Jaïk, the Cafpian Sea, and the Don, I ob- 
‘ferved, that thefe feppes or fandy deferts, are 
“every way furrounded with an ‘elevated Hoeaey, 
“which embraces a great part of the beds of the. 
f as Wolga, ‘and ope ; and that thefe‘deep. 
“rivers, before they peri ctiated this inclofing 
® belt, were full of iflands and fhoals, till pL. 
| é began 


PT hie Mail lés, one of the favage nations of Guiana, dwell 
along the coaft. Their country is’ often covered with water, | 
They, theréfore, build their cabbins upon trees, to the feet ad 
which they faiten their.canoes, in which they fail i in quieit; of 
pabbitenee:; ; Voyage de Defmarchais, tom. 4. p. 353 
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L: began to fall into the deferts where the great 
‘river Kuman lofes itfelf in the fands. From 
 “thefe obfervations I conclude, that the Cafpiai 
© Sea has formerly covered all thefe deferts ; that 
Sit -anciently had no other margins than thofe 
‘ elevated belts which every where furround thé 

.* regeterte’s - and that it has communicated, by 
“means of the Don, with the Black Sea, ever 

à *fuppoñng this fea, as well as that of A20f. bad 
“never made a part of it *,’ 
M. Pallas is unqueftionablÿ one of our of 
i ‘learned naturalifts ; and it 1$ with the greateft 
» pleafure that 1 fee him here entirely of my opi-° 
nion with regard to the ancient extent of the 
. Cafpian, and the probability that it formerly 
communicated with the Black Sea; | 


There have been greater and more frequent 
revo! utions in the Indian ocean than in any o= 
ther part of the globe. But, fays the Count dé 

_ Buffon, tradition has only handed down to us 
_ the fubmerfion of Taprobana.——~The moft an: 
"cient tradition we have of the finking of coun- 
“triesin the fouth is that of the lofs of Taprobana;_ 
7 of which the Maldivas and Laquedivas are fup- 
pofed to have been formerly a part. | Thefé 
iflands, as well as the rocks and banks which 
prevail from Madagafcar to the point of India, 
Vol, IX, Pratt Zi feem 


* Journal Hiftorique et politique, mois de Novembre 1773; 


_ Art. Peterfbourg. 
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feem to indicate the fummits of countries that 
united Africa to Afia; for almoft all of thefe: 
iflands have, on the north fide, lands and banks 
which ftretch very far under the waters. 

It likewife appears, that the iflands of Mada-- 
gafcar and Ceylon were formerly united to the 
adjacent continents. Moft of thefe feparations 
and revolutions in the fouthern feas have been 
produced by the finking of caverns, by earth- 
quakes, and by explofions of fubterraneous fires. 
But lands have alfo been carried off by the flow | 
and gradual movement of the waters from eaft 
to welt. The places where thefe effes are moft 
apparent are the regions of Japan, of China, and 
of all the eaftern parts of Afia. The feas fitu- : 
ated to the weft of China and Japan feem to be © 
accidental produtions, and perhaps more recent 
than our Mediterranean. 

The iflands of Sunda, the Moluccas, ane the © 
Philippines, prefent nothing but countries which : 
Have been overturned ; and they are ftill full of » 
volcano’s. There are many volcano’s in the ~ 
Japanefe iflands ; and Japan is reputed to be . 
more fubjeét to earthquakes than any other part — 
of the globe: It alfo gives rife to a number Of:A 
1 Htoletaies The greater part of the iflands 
in the Indian ocean prefent only peaks or fum- 
mits of detached mountains, which continually 
vomit fire. The ifles of France and Bourbon 
appear to Bee two of thefe fummits: They are 

almoft 
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. almoft entirely covered with matters rejected by 
volcano’s. Thefe two iflands, when firft difco- 
vered, were uninhabited. | 5 


a m— — — 


In Guiaña, our author remarks, the rivers 
are fo near each other, and at the fame time {fo 
{welled and rapid during the rainy feafon, that 
they carry down immenfe quantities of mud, 
and depofit them on all the low grounds and on 
the bottom of the fea. The coafts of French 
Guiana are fo low,’ that they may rather be re- 
garded as beaches totally covered with mud, and 
_ having an almoft imperceptible declivity, This 
mud extends to a great diftance at the bottom 
_ of the fea. Large veffels cannot approach the 
river Cayenne without ftriking ; and fhips of 
war are obliged to remain two or three leagues 
from the land. This mud extends along the 
whole margin of the fea from Cayenne to the 
river of the Amazones. In this great extent of 
mud there is no fand, and berry-bearing alders 
_ are frequent all along the coaft. But, feven or 
eight leagues above Cayenne, weftward as far 
as the river Marouy, we find fome creeks, the 
_ bottoms of which conûft of fand and rocks, 
which give rife to breakers. The mud, how- 
ever, covers the greater part of thefe rocks, as 
_ well as the beds of fand ; and it is thicker in pro- 
portion as it recedes from the margin of the fea. 
Thefe {mall rocks prevent not the ground from 

L 2 having 
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having a very gentle defcent for feveral leagues 
on land, This part of Guiana, which, to the 
north-weft of Cayenne, is more elevated than 
the lands to the fouth-eaft. Of this fa& we 
have good evidence ; for all along the borders 
of the fea, we find large drowned favannahs, 
- moft of which are dry in the north-weft, whilft 
they are. totally covered with fea-water in the 
fouth-éaft parts. Befide thefe lands adually 
drowned by the fea, there are others more dif- 
tant, which have likewife been formerly drown- 
ed. In fome places we alfo find favannahs of 
frefh water; but they produce no alders, but — 
many pal m- sees On all thefe low coafts, not 
a ftone is to be feen. The tide rifes feven or — 
eight feet, though it is oppofed by the currents ; _ 
for they are all dire@ed toward the Antilles. 
When the waters of the rivers are low, the tide 
is very perceptible, as high up the rivers as forty 
and even fifty leagues. But, during the rainy 
feafon, when the rivers are fwelled, the tide is 
fcarcely perceptible at the diftance of a league 
or two, fo great is the rapidity of the waters ; 
and their impetuofity is greateft during the re- 
flux. | 
. Upon the lid bottoms of thefe creeks, the 
fea-turtles depofit their eggs; and they never — 
frequent the muddy places ; fo that, from Cay- 
enne to the river of the Amazones, there are no 
 turtles ; and the ‘people su” to fith them from 
| - the 
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the river Courou to the Marony.: The mud ap- 
pears to gain ground daily on the fand; and, 
in the progrefs of time, the north-weft coaft of 
Cayenne will be covered with it as well as 
the fouth-eaft ; for the turtles, who will depofit 
their eggs in fand only, gradually retire from 
the river Courou ; and, for fome years paft, the 
fifhers are obliged to fearch for them near the 
river Marony, the fands of which are not yet 
covered, 

Beyond the favannahs, fome of which are 
dry and others drowned, there is a chain of hills 
that are all covered with a great depth of earth, 
and every where planted with forefts, ‘Thefe 
hills are generally from 350 to 400 feet high, 
But, about ten_or twelve leagues farther up the 
country, they are perhaps double this height. 
Moft of thefe mountains are evidently extin- 
guifhed volcano’s. At the top of one of them, 
called fa Gabriclle, there is a {mall lake, in which 
are a number of alligators, whole fpecies feems 
to have been preferved from the time that the 
fea covered this hill, | 

Beyond Mount Gabrielle, we find only fmall 
valleys, little hills, and volcanic matters, not in 
large maffes, but in fimall blocks. ‘The moft 
common ftone, blocks of which are carried down 


_. by the waters as far as Cayenne, is that called 


beetle-ftone. It is not a ftone, but the lava of 
‘a volcano, It has received the name of deetic-. 


Z 3 foane, 
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flone, becaufe it is full of holes, which thefe. in- 
fects inhabit. 


Of the Glaciers. 


In the higheft regions of the Alps, the wa- 
ters which proceed from the annual meltings of 
the {now, freeze in every direGtion, and on all the 
points of the mountains from their bafes to their 
. fummits, and efpecially in the valleys, and on 
the declivities of thofe that are collected to- 
gether in groups: In this manner, the waters 
have formed in thefe valleys fome mountains 
which have rocks for their nucleus, and others 
that confift entirely of ice: Thefe mountains 
are fix, feven, and even eight leagues long by 
one in breadth, and often from a thoufand, to 
twelve hundred fathoms high. Thefe enor- 
mous mailes of ice are continually extending 
farther along the valleys; for though, in warm 
and rainy feafons, their progrefs is not only 
ftopped, but their fize diminifhed, the magni- 
tude of the glaciers is perpetually augmenting. 

Under the equator, the point of congelation, 
in detached mountains, is fixed at the height of 
2440 fathoms. But this is no rule for groups 
of mountains which are frozen from their fum- 
mits to their bafe, and never thaw. In the Alps. 

the — 
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_ the point of congelation in detached mountains _ 
is afcertained to be at the height of 1500 fathoms, | 
and all below this point thaws completely. But 
thofe which are grouped together freeze at a 
fmaller height, and thaw from their top to their 
bafe; which fhows how much the degree of 
cold is augmented by immenfe mailes of congeal- 
ed matter confined within a narrow compafs. 

The whole frozen mountains of Switzerland, 
when taken together, occupy an extent of 66 
leagues from eaft to weft, meafured in a ftraight 
line from the weftern borders of the canton of 
Vallis towards Savoy, to the eaftern borders of 
the canton of Bendner towards Tirol. They 
form an interrupted chain, feveral arms of which 
extend, from north to fouth, about 36 leagues. 
The great Gothard, the Fourk, and the Grim- 
fel, are the higheft mountains in this quarter: 
They occupy the center of thofe chains which 
divide Switzerland into two parts. ‘They are 

_ perpetually covered with {now and ice; from 
which circumftance they have received the ge- 
neral denomination of Glaciers. 

The glaciers are divided into frozen moun- 
tains, valleys of ice, fields of ice or frozen feas, 
and gletchers, or heaps of icy flakes or plates. 

The frozen mountains are thofe immenfe maf- 
fes of rocks which reach the clouds, and are 
perpetually covered with ice and {now. 

dr 1€ 
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The valleys of ice are thofe depreffions be=' 
tween the mountains which are much more e- 
levated. than the inhabited valleys. They are 
always fil Hed with fnow, which accumulates, 
and forms mafles of ice Gein leagues in length. 
Thefe mañles j join the high mountains. 
= The fields of ice, or frozen feas, which lie 
along the mountains, have a gentle declivity. 
_ They cannot be ca lied valleys, becaufe they are 
not fufficiently depreffed. They are covered 
with a great thicknefs of fnow. Thefe fields 
receive water from the melting of the fnow, 
which. defcends from the mountains, and after- 
wards freeze. The furface of thefe fields alter= 
nately melts and freezes; and the whole are 
covered with thick beds of {now and ice. 

The gletchers are. heaps: of flakes or plates of 
ice formed by the fnows, and precipitated from 
the mountains. Thefe fnows freeze again, and 
are interwoven in various manners: This cir- 
cumftance has given rife to the divifion of glet- 
chers i into mounts, mantlings, and walls of ice. . 
: The mounts of ice rife between the fummits 
of the high mountains: They themfelves form 
mountains ; but they contain no rocks. They 
_are compoied entirely of ice, and are fometimes 
feveral leagues in length, one league broad, and 
half a league thick, 

The mantlings are formed in the fuperior 
valleys, and upon the lides of the mountains, 


which , 


— 
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which are covered with ice, having folds refem- 
bling drapery: They fend their fuperfluous wa= 
ters into the lower valleys. 

The walls of ice are rugged mantlings which | 
terminate the flat valleys, and appear, at a di- 
flance, like troubled feas, whofe wavés have 
been fuddenly arretted and frozen. Thefe walls 
confift not of irregular points: They often form 
columns, otre and enormous towers compo- 
fed of feveral fides. Thefe towers are fometimes 
hexagonal, and of a blue or greenith colour. 

On the fides, and at the foot of the moun- 
tains, mates of fnow are formed, which are af- 
terwards moiftened with the water from the 
melted fnows, and then covered with frefh ac- 
cumulations, We likewife fee plates of ice col- 
lected in heaps, which belong neither to the fro- | 
zen valleys nor the mountains of ice. Their 
pofition is either horizontal or inclined. Thefe 


detached heaps are called beds or frata of ice. 


Several of thefe mountains of ice are undermi- 
ned by the interior heat of the earth, which 
gives rife to currents of water that melts their 
inferior furfaces. They then, by their own 
weight, fink infenfibly, and rete height is re- 
ftored by the waters, fnow, and ice, which a- 
gain fucceflively cover them. Thefe finkings 
often produce horrible crafhings.. The crevices 
which open in the ice form precipices which are 
both numerous and full of danger, Thefe a- 

by fles 
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byfles are the more treacherous and baneful, be- 
caufe they are generally covered with {now. 
Travellers, and hunters who chafe the fallow- 
deer, the chamois goat, &c. or thofe who fearch 
for cryftals, are often fwallowed up by thefe 
gulfs, and again thrown upon the furface by 
the waters which run at their bottoms. 

Gentle rain quickly diflolves fnows: But all 
the water which proceeds from them falls not 
into thefe gulfs. A great part of it freezes on 
the furface of the ice and augments its volume. 

The warm fouth winds, which generally pre- 
vail in the month of May, are the moft power- 
ful agents in deftroying the fnows and ice. 
Their melting is announced by the crafhing of the 
frozen lakes, and the dreadful noife produced 
by the fhock of ftones and ice, which in hor- 
rible confufion roll down from the tops of the 


mountains, and by torrents of water that fall « 


from the rocks of more than 1200 feet high. 

The heat of the fun has little effet upon the 
fnow and ice. Experience has proved, that ice 
which has exifted a long time under an enor- 
mous weight, and in accumulated degrees of — 
_ cold, is fo denfe and fo completely deprived of 
air, that, when {mall pieces of it are expofed to 
the greateft heat of the fun, during a whole 
day, they fcarcely melt. 

Though the glaciers melt partially every fum- 


mer, though the winds and the heat of certain 
| years 
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years deftroy the accumulation of feveral pre- 
ceding years; yet it is certain, that thefe gla- 
ciers conftantly augment in all their dimenfions. 
This fact is demie by the annals of the 
country, by authentic deeds, and by invariable 
tradition. Independent of thefe authorities, and 
of daily obfervation, the progreflive increafe 
of the glaciers is proved by foreffs of trees 
which bave been abforbed by the ice, fome of 
whofe tops fill appear above the furface of the 
glaciers : Thefe, as well as the tops of fleeples 
belonging to a village that had been buried un- 
der the fnows, and which are fill vifible after 
uncommon meltings, are irrefragable evidences 
of the gradual progrefs of the glaciers, This 
.progreflion can proceed from no other caufe 
than an augmentation in the degree of cold, 
which increafes in proportion to the mafles of 
accumulated ice. It is likewife certain, that, in 
the glaciers of Switzerland, the cold is at pre- 
fent more intenfe, though it continues fhorter, 
than in Iceland, the glaciers of which, as 
. well as thofe of Norway, have a great relation to 
thofe of Switzerland. 

The fubftance of the frozen ‘mountains of 
Switzerland is fimilar to that of all other high 
mountains. The nucleus is a vitreous rock 
which reaches to their fummit. The parts be- 
low, which had been covered with the ocean, 
are compofed of calcarious ftone, as well as the 

whole 


4 
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whole fubftance of the mountains of an inferior — 
“order, which are difpoted in groups at the foot 


of the primitive glacier mountains, Laftly, thefe © 
calcarious mafles have flate, produced by the 
fediments of the waters. for their bafis. 

The vitreous mafles are pure rock, granite, 
and quartz. ‘Their fiflures are filled with me- 
tals, {emi-metals, mineral fubftances, and cryf- 
tals. | ci 

The calcarious maffes are lime-ftone, marbles 
of every {pecies, chalk, SRE (par, alabafter, 
&c. 

The flaty mafles confift of flatesi6f ewariots 
qualities and colours, which contain plants and 
_fifhes, and are often fituated at confiderable 
sheighees Their ftrata are not always horizon- : 
tal. They are often inclined, fometimes finua- 
ted, and in particular places perpendicular. + 

We cannot entertain a doubt concerning the 
ancient abode of the fea upon the glacier moun- 
tains. The immenfe quantity of fhells, as well as 
the flate and other fimilar ftones, found in thefe 
mountains, fully afcertain this point. Thefe 
fhells are either diftributed in tribes, or different 
Species are blended together, and they are found 
at very great heights. 

It is probable, “that at a very remote period, . 
the glaciers had not been formed on thefe moun- 
tains, not even when the ocean abandoned 


them ; though it appears by their great diftance . 


from, | 
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from the fea, which is near a hundred leagues, 
and by their exceflive height, that they were the 
firft that arofe above the water in the Con- 
tinent of Europe. They have likewife had their 


volcano’s. Mount Myffenberg, in the canton 


of Schwitz, feems to have been the laft volcano 
that was extinguifhed. The two principal fum- 
mits, which are very high and detached, termi- 
nate in cones, like all the mouths of volcano’s ; 
and we {till fee the crater of one of di cones, 
which is very deep. 

M. Bourrit, who had theve courage to makea 
number of estiliniiots : in the glaciers of Savoy, 


 remarks, ° That the increafe of all the glaciers in 


‘the Alps is unqueftionable ; that the quantity 
* of {now that falls during the winters far furpaf- 
* fes that which melts in the fummers ; that the 
ame caufe not only fubfifts, but the mafles of 
‘f{now already formed muft always augment, 
* becaufe this effect is a neceflary reful t of that 
* caufe, Hence the glaciers muft always continue 


‘ to have a progreflive increafe *,’ 


The fame indefatigable obferver, when treat- 
ing of the g/atchers or glaciers with prominent 
points, fays, ‘that they appear to augment 
* daily; that the ground they now occupy was 
‘ fome years ago a cultivated field; and that the 
‘ice ftill continues to augment Tt.’ He relates, 

‘ice that 


* Defcript. des glaciers de Savoie, par M. Bourrit, p. 111. 
TI2. 


+ Defcript. des afpects du Mont Blanc, par le même, p. 8. , 
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‘that the growth of the ice is evident, not on= 
“ly in this place, but in feveral others ; that the 


‘inhabitants remembered a former communi- 


‘cation between Chamounis and Val-d’Aoft, 
* which is now totally fhut up by the ice ; that 
‘ the ice, in general, muft have firft accumulated 
* by ftretching from fummit to fummit, and then 
‘ from one valley to another ; and that, in this 
‘ manner, a communication has been formed 
“ between the ice of Mount Blanc and thofe of 
‘the other mountains of Vallais and of Swit- 
‘zerland *.. It appears,’ fays he, ‘ that all thefe 

* mountainous countries were not anciently fo 

* much filled with ice and fnow as they are at 

“prefent . . . It is only.a few centuries 
© fince various calamities have been occafioned 
“bythe accumulation of fnows and i ice, in feve- 
“ral valleys, and by the precipitation of moun- 
* tains and rocks. [tis only from thefe acci- 
* dents, which are very frequent, and from the 
¢ annual accumulations of the ice, that we are 

‘enabled to account for. what hiftory relates 

* concerning the ancient inhabitants of thiscoun- 


SEV aia: 
Of 


* Defeript. des afpects du Mont Blanc, ain M. OU, $ 


Puiaset 14 
+ Ibid. p. 62. et 63. 
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Of the North-Eaft paffage. 


Notwithftanding what has been advanced by 
the Ruffians, it is extremely doubtful that they 
ever doubled the northern point of Afia. M. 


_ Engel, who regards the north-weft paflage by 


_ Hudfon’s and Baffin’s bay, as impoñhble, ap- 


pears, on the contrary, to be perfuaded, that a 


_ fhorter and more certain paflage will be found 


by the north-eaft. To the feeble reafons he 
gives in fupport of this opinion, he adds a re- 
matk of M. Gmelin, who, when fpeaking of 
the experiments made by the Ruffians, in order 


to difcover this north-eaft paffage, fays, ‘that - 


‘the manner in which they proceeded in ma- 
‘ king thefe difcoveries will aftonifh the whole 
‘ world, after an authentic relation of them 
‘ fhall be made public, which depends folely 
“on the pleafure of the Emprefs./——" There 
‘can be nothing aftonifhing,’ fays M. En- 
gel, ‘in this fubjeGt, except it be to learn that 
‘a paflage, which was formerly regarded as im- 
‘ poflible, is now found to be extremely practi-~ 
‘cable. This is the only fact,’ he adds, ‘ which 
‘ can furprife thofe whom the Ruflians have 

‘ endeavoured to terrify by relations publifhed 


_ © for the purpofe of repelling navigators from 


‘the attempt *, &c. 


a Tift. Gen. des Vie tom, 19. p. 415; 
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_ I fhall, in the firft place, remark, that wé 
ought to be well afcertained, with regard to. 
Ras. before we throw an imputation UE this 
kind upon the Ruffian empire. In the fecond 
place, the remark feems to be ill founded ; for 
the words employed by M. Gmelin may admit 
of an oppofite interpretation from. that given of 
them by M. Engel, namely, That we will be a- 
ftonifhed when we fhall learn that no pradi- 
cable paflage exifts by the north-eaft. Indepen- 
dent of the general reafonsI have given, I am 
' confirmed in this opinion by the following cir- 
cumftance : The Ruflians themfelves, in their 
late experiments, uniformly afcend by Kampt- 
{chatka, and never defcerid by the point of Afia. 
‘Captains Bering and Tichirikow, in the year 
1741, reconnoitered the coaft of America as far 
as the 59th degree ; but neither of them failed 
northward along the coafts of Afla. This fa& 
is a fufficient proof, that the paflage is not fo 
practicable as M. Engel fuppofes; or rather, 
that the Ruffians are fatisfed that it is not prac-, 
ticable; for, if otherwile, their navigators would 
have been fent by this route, inflead of making 
them take their departure from Kamptfchatka, 
in order to difcover the, weft of America. — 
M. Muller, who was fent by the Emprefs, a- 


long with M. Gmelin, to Siberia, is of a very © 


different opinion from M. Engel. After compa- 
‘ring all the relations on this fubjet, M. Muller 
concludes 


FR Nee 
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concludes by remarking, that there is only a ve- 
ry {mall feparation between Afia and America ; 
and that this ftrait contains feveral iflands, 
which ferve as common ftations to the inhabi- 


tans of both continents. This opinion, I believe, 


is well founded ; and, in fupport of it, M. 
Muller has colleéted a great number of faéts, 
In the fubterraneous abodes of the inhabitants 
of the ifland of Karaga, we fee beams made of 


, large pines, which neither this ifland, nor the’ 


adjacent countries of Kamtfchatka, produce. 
The inhabitants fay, that this wood is driven 
upon their coafts by the eaft wind. On the 
coafts of Kamtfchatka, boards of ice are dri- 
ven, for feveral days together, during the win- 
ter. At certain feafons, flights of birds arrive, 
and, after ftaying fome months, return to the 
eaft, from whence they came. Hence the con- 
tinent oppofite to that of Afia, toward the 
north, defcends as far as Kamtfchatka. This 
continent muft be the weft of America, M 


. Muller *, after giving an abridgement of five or 


fix voyages attempted by the north fea, with a 
view to double the north point of Afia, con- 
cludes, that every circumftance announces the 
impoffibility of this navigation, which he 


_ proves by the following arguments, This na- 


vigation muft be performed in fummer: The 
diftance from Archangel to the Oby, and from 
Sate Ex Aa this 


* Hift. Gen. des Voyages, tom. 18. p. 484, 
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this river to Jenifey, requires a whole feafon, 


The paflage by Waygait has coft infinite labour 
to the Britifh and Dutch. In going through 
this icy ftrait, we meet with iflands which block 
up the road; and the continent, which forms 
a cape between the rivers Piafida and Chatanga, 
and advances beyond the 76th degree of latitude, 


is likewife bordered with a chain of iflands, 


which fcarcely leave a paflage for navigation. 
If we want to remove from the coafts, and 


ta reach the open fea toward the Pole, the al- : 


moft immoveable mountains of ice found at 
Greenland and Spitzbergen, feem to indicate a 


er 


continuity of ice as far as the Pole. If we want 


to go along the coafts, this navigation 15 more 
difficult now than it was a hundred years ago. 
There the waters of the ocean are fenfibly di- 
minifhed: We ftill fee, at a diftance from the 
fhoals along the Frozen Sea, wood that had been 
thrawn upon the lands which formerly bounded 
the ocean. Thefe fhoals have fo little depth, 
that very flat boats can alone be ufed in them : 
fuch hoats are tao weak to refift the ice ; neither 
' can they contain provifions fuficient for a long 
navigation. Though the Ruffans have refour- 
ces for failing thefe cold feas fuperior to thofe of 


moft other European nations, yet in none of the : 


voyages attempted upon the Frozen Sea has a 
paflage been difcovered between Europe or Afia 
to America. It is only by departing from 


Kamtfchatka, } 
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_Kamtfchatka, or fome other more eafterly point 
of Afia, that the wefterly coafts of America have 
_ ever been difcovered. 


Captain Bering took his departure from port 
Awatfcha in Kamtfchatka, on the 4th day of 


_ June 1741. After failing fouth-eaft, and then 


north-eaft, he difcovered, on the 18th of July, 


the continent of America in latitude Coran". 


Two days after, he anchored near an ifland in 
the mouth of a bay, from whence he difcovered 
two capes, the one to the eaft he called Saint- 
Elie, and the other to the weft Saint-Hermo- 
gene. He then difpatched Chitrou, oneof his of. 


Jicers, to reconnoitre the gulf which he had en- 


tered: They found that it was interfperfed with 
iflands, on one of which they faw deferted cabins 
made of planks well joined, and even chamfer- 
ed. They conjectured that this ifland might 
have been inhabited by fome people from the 
continent of America. M. Steller, who was 
fent to make obfervations on thefe new difcover- 
ed lands, found a cave, in which were a quan- 


| tity of {moked falmon, ropes, furniture, and o- 
: ther -utenfils, Advancing ftill farther, he faw 


the Americans flying from him. He next per- 
ceived a fire on a diftant hill. The favages had 


| unqueftionably retired thither: A rugged and 
_ fteep rock covered their retreat *, 


Aaz2 | After 


_ * Hitt. Gen. des Voyages, tom. 19. p. 371. 
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After relating thefe fads, it is eafy to perceive, © 
that it is only by taking their departure from — 
- Kamtfchatka that the Ruffians can carry on 
commerce with China and Japan, and that it is 
equa lly difficult, if not impofhible, for the other 
nations of Europe to pafs by the north-eaft feas, 
the greater part of which are entirely frozen. 
fie I cannot hefitate in repeating, that the 
only poffible paflage is by the north-weft, at 
‘the bottom of Hudfon’s bay, and that this is 
~the place where all future attempts to difcover 
this ufeful paflage ought to be made. 

After the preceding fheets had been printed, 
1 received from M. le Comte Schouvaloff, that 
great ftatefman whom all Europe efteems and | 
refpects, an excellent memoir compofed by M. 
de Domafcheneff, prefident of the Imperial So- 
ciety of Peterfburg, and to whom the Emprefs » 
has affigned the department of every thing re- 
lating to arts and fciences. This illuftrious pér- 
fon has likewife fent me a copy of the chart © 
drawn by the pilot Otcheredin, in which are 
reprefented the tracks and difcoveries he made 
in the years 1770 and 1773, between Kamt- 
{chatka and the continent of America. M. de. 
Domafcheneff, in his memoir, remarks, that 
this chart of the pilot Otcheredin is moft exact, 
and that the one publifhed in the year 1773 be 
the Academy of Peterfburg, requires feveral a- 
mendments, efpecially with nae to the poli- } 

tion’ 
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tion of the iflands and the pretended Archipelago, 


- which are reprefented between the Aleutes or 


Aleoutes iflands, and thofe of Anadir, otherwife 
called Andrien. The chart of Otcheredin feems 
to fhow, that thefe two groups of iflands, the 
Aleutes and the iflands of Andrien, are fepara- 
ted by an open fea of more ca a hundred 
leagues broad. M. de Domafcheneff affures us, 
that the great general chart of the Ruflian em- 
pire, publifhed in the year 1777, gives an accu- 
rate reprefentation of all the coafts on the nor- 
thern extremity of Afia inhabited by the T{chut- 


chis: He fays, that this chart was executed from - 


the moft récent difcoverics made in the laft ex- 
 pedition of Major Pawluzki againft that people. 


* This coaft,’ fays M. de Dore bounds 

‘the great chain of mountains which feparate 
* Siberia from the fouth of Afia, and terminates 
* by dividing itfelf between the ia that ftretch- 
“es through Kamtfchatka, and thofe which 
* occupy the territories between the rivers that 
‘run to the eaft of the Lena. The known 
“ iflands between the coafts of Kamtfchatka and 
‘thofe of America are mountainous, as well as 
‘ the ‘coafts of Kamtfchatka and thofe of the 
“continent of America. Hence there is a diftinét 


~ ‘continuation between the chains of mountains 


‘ belonging to both continents, the intervals of 
* which, perhaps lefs bonfiderible formerly, may 


. “have been enlarged by the decaying of rocks, 


À a 3 ‘by 
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‘by the perpetual currents which run from the _ 


‘ Frozen Sea toward the fouthern ocean, and by 
‘the revolutions which the earth has undergone.” 
But this fub- marine chain which joins the lands 
of Kamtichatka to thofe of America is more 
foutherly, by feven or eight degrees, than that 
of the iflands of Anadir or Andrien, which, 
from time immemorial, have ferved the Tfchutf- 
chis as a paflage to America, 
According to M. de Domafcheneff, it is cer- 
tain, that this voyage from the point of Afia to 
the continent of America, is performed by oars, 
and that thefe people go there to difpofe of Ruf- 
Han iron-works to the Americans; that the 
iflands in this paflage are fo frequent, that the 
_ failors may fleep every night on land ; and that 
the continent of America, with which the 
Tfchutfchis traffick,is mountainous, and covered 
with forefts, which are full of foxes, martins, 
and fables, the qualities and colours of whofe 
furs are totally different from thofe of Siberia. 
Thefe northern iflands, fituated between the 
two continents, are known to the Tfchutfchis 
only. They form a chain between the moft eaf- 
tern point of Afia and the continent of America, 
under the 64th degree of latitude; and this chain 
is divided by an open fea, from the other more 


jouthern chain formerly mentioned, which lies © 


- between Kamtfchatka and America, and is under 
the 50th degree. ‘The iflands-of this fecondchain 


the — 
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» the Ruffians and inhiabltants of Kanitfchat- 


ka frequent in quelt of fea-otters, and black 
foxes, whofe furs are very precious. Before 
the year 1750, even the moft eaftern of thé 
iflands which compofe this chain were known: 
One of thefe iflands bears the name of Captain 


_ Bering, and another, adjacent to the fofmer, is 


called ‘the ifland of Medenoi. We next meet 
with the iflands of Aleutes or Aleoutes. The 
two firft are fituated a little above, and the laft a 
little below the s5th degree of latitude. About 


the 56th degree, we find the iflands of Atkhou 


and Amlaigh, which are the firft of the chain 
called the [lands of Foxes: They exténd as far 
to the north-eaft as the O1ft degree of latitude. 
Thefe iflands have received their denomination 
from the prodigious number of foxes found in 
them. The two iflands of Captain Bering and 
Medenoi were uninhabited when tirft difcovered. 
But, in the iflands of Aleutes, though advanced 
farther to the eaft, more than fixty families were 
found, whofe language had no relation either 
to that of Kamtfchatka or to any of thé ori- 
ental languages of Afia: It is a dialogue of the 
language fpoken in the other iflands adjacent to 
Americas which feems to indicate that they have 
been peopled by the Americans, and not by the 
Âfiatics. 
The iflands called by Captain Bering’s crew 
Saint-Julian, Saint- Theodor, and Saint-Abra« 
harny 
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ham, are the fame with thofe which now re- 
ceive the name of Aleutes, In the fame man- 
ner, the iflands of Chommaghin and Saint-Dol- 
mat, difcovered by this navigator, form a part 
of thofe now called the Iflands of Foxes. 

‘ The great diftance,’ fays M. de Domafche- 
neil, ‘and the open and deep fea between the 
‘iflands of Aleutes and thofe of Foxes, joined 
“to the different direction of the latter, render 
‘ it probable, that thefe iflands never formed one 
‘continued chain, but that the former, with 
‘thofe of Medenoi and Bering, make a chain 
“which comes from Kamtfchatka ; that the 
“Tflands of Foxes exhibit another paflage to 
* America ; and that both of thefe chains generally 
‘ lofs themfelves in the depth of the ocean, and 


‘ are promontories to the two continents. The — 


courfe of the Iflands of Foxes, fome of which 
are of great extent, is intermixed with rocks . 
and breakers, and continues without interrup- 
tion as far as the continent of America. But 
‘ thofe moft adjacent to this continent are very 
‘little frequented by the Ruffian hunters; be- 
* caufe they are very populous, and it would be 
‘ dangerous to fojourn in them. There are fe- 
‘ veral iflands in the neighbourhood of America 
* which are ftill little known. Some fhips, how- 
‘ever, have penetrated as far as the ifland of — 
* Kadjack, which is very near the continent 
‘of America, Weare aflured of this fa by the — 
* relation 
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“relation of the iflanders ; and other circum- 
* ftances confirm the truth of their affertion: All 


“the iflands that lie more to the weft, produce 


‘only dwarfith and mif-fhapen fhrubs, which 


‘the winds from the open fea prevent from ri- 


‘ fing higher. The iflandof Kadjack, on the con- 
; SPA vas the {mall adjacent iflands, produce 
‘ sroves of alder-trees, which feem to indicate 
‘that they are lefs expofed, and that. they are 
‘ fheltered on the north and eaft by a neigh- 
‘bouring continent. Befides, in Kadjack, we 
‘find frefh water otters, which appear not 
‘in the other iflands ; and we likewife find a 
* {mall fpecies of marmot, which feems to be the 
© marmot of Canada. Laftly, we difcover, in 
‘that ifland, traces of the bear and wolf ; and 
‘the inhabitans clothe themfelves with rain- 


 ©deers fkins brought to them from the conti= 


‘nent of America, to which they lie very con- 
‘ tiguous. 

‘ From a voyage to the ifland of Kadjack, con- 
‘ duéted by one Geottof, we learn, that the con- 
‘tinent of America is called Atakthan by the 
‘iflanders: They fay, that this great land is 
“ mountainous and covered with forefts ; that 

‘it is fituated to the north of their ifland ; and 
‘ that the mouth of a great river there goes by 


‘the name of Alaghfchak. Belides, it is un- 


‘ queftionable, that Bering, as well as Tfchiri- 


‘kow, actually reached this great continent ; 
$ ‘ for, 
? 
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© for, at Cape Elie, where Bering moored his 
‘frigate, they faw the coaft rifé into a chain 
of mountains which were covered with thick 
“forefts. The foil was of a nature totally dif- 


‘ferent from that of Kamtfchatka; and Steller . 


* collected a number of American plants.’ 

M. de Domafcheneff farther obferves, thatall the 
Iflands of Foxes, as well as thofe of Aleutes 
and Bering, are mountainous ; that their coafts 
are rocky, often terminate in precipices, and 
are furrounded to a confiderable diftance with 
rocks ; that the country rifes, from the coafts 
to the middle of thefe iflands, into rugged 


mountains, which form {mall chains through 4 


the whole length of each ifland. Befides, there 


have been, and ftill are, volcano’s in feveral of ” 
9 


thefe iflands ; and in thofe where the volcano’s 


are extinguifhed, there are fountains of hot | 


water. Inthe iflands with the volcano’s, no 
metals are found, but only calcedons and 
fome other coloured ftones of no value. In thele 


iflands, the inhabitants have no other wood but — 


what is floated into them by the fea, and the 
quantity is not great. More wood arrives in 
the ifland of Bering and the Aleutes. This 
floated wood feems to come from the fouth ; 


for the camphor tree of Japan has been found « 


on the coafts of thefe iflands. 
The inhabitants are pretty numerous; but, as 
they lead a wandering life, and tranfport them- 
3 felves 
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ae Fe one ifland to another, it is not 
À poflible to afcertain their number. It has been 
_ remarked, in general, that the larger the iflands 
» are, they are the nearer America, and the more 
‘ populous. It likewife appears, that all the in- 
» habitants of the Iflands of Foxes are of the fame 
1 nation, to which thofe of the Aleutes and the 
| iflands of Andrien may alfo be referred, though 
| they differ in fome cuftoms, All thefe people, 
in their manners, modes of living, and of feed- 
À ing, have a great refemblance to the Efquimaux 
' and the Greenlanders. Kanaghi/i, the name of 
_ thefe iflanders in their own language, and per- 
- haps corrupted by the mariners, has ftill a 
{ 
f 


» great affinity to Karalit, the denomination of | 
the Efquimaux and their brethren the Green- 
landers. Among the inhabitants of all the iflands 
. between Afia and America, no other utenfils 
* were found but ftone-hatchets, flint-knives, and 
the fhoulder bones of animals fharpened to cut 
- herbage. They have likewife darts armed 
_ with fharp flints, and moft artfully cut. They 
» have now a great many implements of iron, 
which they have obtained from the Ruffians. 
| They make canoes like the Efquimaux; fome — 
_ of them are fo large that they contain twenty 
perfons. They are made of light wood, and are 
entirely covered with the fkins of feals and 
other fea-animals, | 
From all thefe fads, it appears, that, from 
| | time 


time immemorial, the Tfchutfchis, who inhabit 
the eaftern point of Afia between the 55th and 
70th degree of latitude, have had commerce 
with the Americans ; that this intercourfe was 
the more eafy to a people accuftomed to all the 
rigours of cold ; and that the voyage, which 
perhaps exceeds not a hundred leagues, might 
be performed: in fimple canoes, conducted. by 
oars in fummer, and probably on the ice in | 
winter, by landing daily upon a different ifland. 
America, therefore, might be peopled by Afia 
under this parallel ; and every circumftance 
feems to indicate, that, though there are now: 
intervals of fea between thefe iflands, they for- 
merly conftituted but one continent, by which 
America was joined to Afia. It is likewife 
probable, that, beyond the, iflands of Anadir or 
_ Andrien, 2. e. between the 7oth and 75th de- 
gree of latitude, the two continents are abfolute- 
ly united, though that track of land is perhaps 
entirely covered with fnow and ice. To ex- 
plore the regions beyond the 7oth degree is an 
enterprife worthy of the great Sovereign of the 
Rufias, and it ought to be entrufted to a navi- 
gator equally intrepid as Captain Phipps. I am 
perfuaded, that they would find the two conti- 
nents united ; but, if otherwife, and if there 
is an open fea beyond the iflands of Andrien, 
_ it appears to be certain, that they would find the. 
projections of the great Polar glacier at the 8rft 
Bor 
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or 8d degree, as Captain Phipps difcovered them 
“ at the fame: latitude between PAPERS and 
_ Greenland. 


Concerning that period when the powers of Man 


aided thofe of Nature. 


The firft men were witnefles of the convul- 
five motions of the earth, which were then fre- 
quent and terrible. Fora refuge againft inun- 
dations, they had nothing but the mountains, 
which they were often forced to abandon by the 
fire of volcano’s. They trembled on ground 


’ which trembled under their feet. Naked in 
mind as well asin body, expofed to the injuries 


of every element, victims to the rapacity of fe- 
rocious animals, which they were unable to 
combat, penetrated with the common fentiment 


of terror, and prefled by neceflity, they mutt 


have quickly affociated, at firft to protec them- 
{elves by their numbers, and then to afford mu- 
tual aid to each other in forming habitations 
and weapons of defence. They began with fharp- 
ening into the figure of axes thofe hard flints, 
thofe thunder-flones, which their defcendants i- 
magined to have been produced by thunder, and 
to have fallen from the clouds, but which, in 
reality, are the firft monuments of human art. 
They would foon extract fire from thefe flints 


| by ftriking them againft each other. 


To 
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To deftroy the brufhwood and the forefts, : 
they would employ the flames derived from vol- 
cano’s, or from their burning lavas; for, with 
the affiftance of this powerful element, they 

cleared and purified the grounds which they 
chofe to inhabit. With the axes of ftone, they 
cut trees, and fabricated thofe weapons and u- 
tenfils of which neceflity firft fuggefted the ufe; | 
and, after being provided with cluhs and other 
heavy armour, would not thefe firft men difco- 
ver the means of making lighter weapons to 
annoy at a diftance? The tendon of an ani- 
mal, the fibres of aloes, or the pliant bark 
of fome ligneous plant, would ferve them for 
a cord to unite the extremities of an elaftic : 
branch; with which they made their bow: | 
To arm their arrows, they employed fmall 
fharp flints. In a fhort time they would have 
thread, rafts, and canoes ;- and in this ftate : 
they would remain till little nations were form- 
ed. Thefe nations were compofed of a few fa- 
milies, or rather of the defcendants of the fame 
family, which is fill the condition of thofe fava- 
ges who live independent in fuch open and fpa- 
cious territories as afford them game, fifhes, 
and fruits. But, in territories which are nar- 
rowed by waters, or confined by high moun- … 
tains, thefe fmall nations, after a great increafe 
of population, were obliged to divide the land 
among themfelves ; and, from this moment, 


the earth became the inheritance of man. He « 
| took 
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took poffeffion of it by his labour and cultiva- 
tion; and the attachment to a native foil follow- 


ed rapidly the fit acts of property. As indi- 


“ yidual intereft conftitutes a part of national or- 
À der, government and laws muft have fucceed- 


* ed, and fociety muft have affumed ftrength and 
 confiftence. | 


Neverthelefs, thefe men, trade affected with 
the miferies of their original ftate, and having 


. ftill before their eyes the ravages of inundations, 


the conflagrations of volcano’s, and gulfs open- 
ed by the fuccuflions of the earth, have pre- 
ferved a durable, and almoft eternal, remem- 


_brance- of the calamities the world has fuffered: 
The idea, that it muft perifh by an univerfal de- 


luge, or by a general conflagration ; the reve- 
rence for certain mountains upon which they 


* had been faved from inundations; their horror 


at others which threw out fires more dreadful 
than thofe of thunder; the view of thofe com- 
bats between the earth and heavens, which gave 
rife to the fable of the Titans, and of their af- 
faults againft the Gods; the notion of the real 


exiftence of a malevolent being, with the terror 
and fuperftition which it unavoidably produced; 


all thefe fentiments, founded upon fear, took 


an unconquerable poffeffion of the human mind. 
_ Even at prefent, men are not entirely emanci- 


pated from thefe fuperftitious terrors by the ex- 


perience of time, by the tranquillity which fuc- 


ceeded 
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ceeded thofe ages of convulfions and ftorms, 
nor bythe knowledge of the effe€ts and opera- 
tions of Nature, a knowledge which could not. 
be acquired till after the eftablifhment of fome 
great fociety in a tranquil land. 

It is neither in Africa, nor in the mof fouth- - 
ern regions of Afia, that great focieties or nations 
could be firft formed. Thefe countries were 
ftill burning and defert. Neither could this e- 
vent happen in America, which, except its 
chain of mountains, is evidently a new country ; 
nor even in Europe, which very lately derived 
its learning from the Eaft, where the firft civi- 
ized men were eftablifhed; for, before the 
foundation of Rome, the happieft countries in this 
part of the world, fuch as Italy, France, and Ger- ~ 
many, were then peopled with men morethan half 
favage. ‘Tacitus, in his Manners of the Ger- 
mans, exhibits a picture of thofe of the Hurons, 
or rather of men juft emerging from a ftate of 
nature. Hence the fource of human knowledge 
muft have arifen in the northern countries of 
Afia; and power is a neceflary refult of know- 
ledge. The more man knows, the more he can 
perform; and the lefs he has done, the lefs he 
knows. All this implies an a@ive people in a 
happy climate, living under a pure fky and in 
a fertile country, remote from inundations and 
volcano’s: It muft alfo have been a high coun- 
try, and, of courfe, more anciently temperate | 
than « 


FACTS AND ARGUMENTS, &c. . 385 


- than the more fouthern regions. Now, all thefe 
conditions, all thefe circumftances, are united in 
the centre of Afia, from the goth to the 55th de- 
gree of latitude. The rivers which run into the 
North Sea, into the Eaftern Ocean, and into the 
South and Cafpian Seas, take their rife from 
this elevated region, which at prefent compofes 
the fouthern part of Siberia and of Tartary. It 
is, therefore, in this country, which is more e- 
levated than all the others, fince it ferves them 
as a centre, and is near five hundred leagues 
from any ocean; it is in this privileged country 
that the firft people worthy of notice were pro- 
' duced ; and they merit our efteem as the inven- 
» tors of arts, fciences, and every ufeful inftitution, 
_ This truth is equally evident from the monu- 
ments of natural hiftory, and from the almoft 
inconceivable progrefs of aftronomy. How 
could men fo new invent the lunifolar period of 
fix hundred years? I confine myfelf to this 
. fingle fa@, though many others equally wonder- 
ful and permanent might be produced. Thefe 
_ people, therefore, knew as much of aftronomy as 
> was known in the days of Caffini, who firft de- 
 monftrated the reality and exa@nefs of this pe- 
riod of fix hundered years; a knowledge of 
which the Chaldeans, Egyptians, and’ Greeks, 
- were perfeCily ignorant ; a knowledge which 
_prefuppofes that of the exact movements of the 
earth and moon, and requires great perfection in 
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the inftruments neceflary to make obfervations ; 
a knowledge, which, as it implies the acquifiion 
of every thing ei ih from a long fucceflion of 
aftronomical Rady and refearch, muft have re- 
quired at leaft two or three thoufand years exer- | 
tion of the human mind, ; 
Thefe firft people, becaufe they had become. 
very learned, muft have been proportionally hap- 
py. They muft have enjoyed many ages of 
peace and leifure, which are neceflary for the 
cultivation of fcience. Before they could enter- 
tain a fufpicion concerning the period of fix 
hundred years, at leaft twelve hundred years of | 
aftronomical obfervations were requifite ; and, 
to afcertain the fat, more than double that 
number of years were neceflary. Thus we - 
have already about three thoufand. years employ- 
ed in aftronomical ftudies : Neither fhould this 
circumftance furprife us ; for, in reckoning from | 
the Chaldean aftronomers to the prefent day, an 
equal time has been employed in difcovering 
this period of fix hundred years. Befides, thefe 
three thoufand years of aftronomical obferva- 
tions muft neceflarily have: been, preceded by 
many ages in whichfcience was unknown, Nay, 
are fix thoufand years. from. the. prefent, time 
{ufficient to difcover the moft noble epoch in 
the hiftory of man, or even to: trace his ara 
progrefs in the arts and fciences ? | 
But, unhappily. thefe. fublime and east 


N 


fciences + 


FACTS AND ARGUMENTS, Etc, 499 


. fciences are loft: We can only recognife theit 
* pañt exiftence by deformed and imperte@ frag - 
“ ments. The invention of the formula by which 
the Brahmins calculate eclipfes, prefuppofes as 
~ much {cience as the conftruction of our Fphemé- 
Bas ; and yet thefe Brahmins have not the 
 {malleft idea of the ftru@ture of the univerfe, 
They poflefs only fome falfe notions concerning 
_ the motion, magnitude, and polition of the pla- 
nets. They calculate eclipfes without knowing 
the theory of them. This operation they are 
enabled to perform by machines or tables found 
ed upon learned formulae, which they do not 
à comprehend, and which, probably, were not in- 
vented by their anceftors ; becaule they have 
- never brought any thing to perfeftion, and 
have not tranfmitted the {mallet ray of {ciencé 
to their defcendants. In their hands, thefe for+ 
* mulae are only practical methods; but they im 
‘ ply profound knowledge, of which thefe people 
‘have not preferved the flighteft veftige, and 
« which, of courfe, they have never pofleffed, 
Hence thefe methods could only proceed from 
that ancient people, who had feduced into for- 
 mulae the motion of the ftars, and who, by a 
long courfe of obfervations, could not only 
| predia eclipfes, but, what is much more diffs 
cul, they recognifed the period of fix hundred : 
He and, of tour were acquainted with ail 
B b_ PEN thofe 
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thofe aftronomical fats which this difcovery ne- 
ceflarilÿ required. 

{may affirm, that the Brahmins never in-— 
vented thefe formulae; becaufe all their phy- 
fical ideas are contrary to the theory on which 
thefe formulae depend. If they had compre- 
hended this theory, even at the time they re- 
ceived its refults, the fcience would have been 
preferved, and they would not, as they do at 
prefent, have entertained the moft abfurd and 
ignorant notions concerning the fyftem of the 
univerfe ; for they believe that the earth is im- 
OUI and is fupported by a mountain of 
gold; that the moon is eclipfed by aerial dra- 
gons ; that the planets are fmaller than the 
moon, &c. It is therefore evident, that they » 
never had the firft elements of aftronomical the- 
ory, nor the fmalleft knowledge of the princi- 
ples upon which the methods they employ de-% 
pend *. 

The Chinefe, who are a little more enlight. 
ened than the Brahmins; calculate eclipfes ina 
very rude manner, and they have continued tocal- 
culate them in the fame manner for two or three. 
thoufand years. As they bring nothing to perfec- 
tion, they can never invent. Hencefcienceneither 
originated in China norin India. Though equal-, 
ly near as the Indians to the firft learned people, — 

| the 

* For a more complete view of this fubject, I refer the 
reader to an excellent account of ancient aftronomy lately pub- 
lifhed by Bailly, whofe ideas perfeétly coincide with mine. 
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the Chinefe appear not to have derived any ad- 
vantage from this favourable fituation. They 
are not even pofleffed of thofe aftronomical for- 
mulae of which the Brahmins have preferved 
the ufe, and which conftitute the firft great mo- 
numents of the knowledge and happinefs of 
man. Neither does it appear that the “haldeans, 
Perfians, Egyptians, or Greeks, received any ad- 
vantage from this firft enlightened race of 
‘men; for, in thefe Levant countries, the new 
aftronomy muft be afcribed to the indefatigable 
affiduity of the Chaldean obfervers, and after- 
‘wards to the labour of the Greeks, which can 
only be dated from the foundation of the Alex- 
_ andrian fchool. This fcience, however, after the 
culture of twothoufand years, and even till thefe 
two or three laft centuries, was very imper- 
fe&. It feems, therefore, to be certain, that thefe 
people, who firft invented, and for a long fuc- 
ceffion of ages fo happily cultivated aftronomy, 
have left nothing but fome fragments, fome 
refults of the fcience, which might be retained. 
- in the memory, fuch as that of the period of fix 
hundred years, which has been tranfmitted to us | 
by Jofephus the Jewith hiftorian, who did not 
underftand its value or import. 

The lofs of the fciences, that firft wound to 
humanity inflicted by the fword of barbarity, 
muft have been the effect of fome direful revo- 
lution, which, in a few years perhaps, deftroyed 
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the-labours‘and thee ingenuity i many ages; for 
thofe firft powerful and learned people muft 
have continued long in a flate of fplendour and 
profperity, fince they made fo great progrefs in 
the fciences, and, of courfe, in all. the arts 
which the ftudy of them neceflarily require. 
But it is extremely probable, that, when the 
regions to the north of this happy country, had 
become too cold, their inhabitants, ftill igno- 
rant, ferocious, and barbarous, would pour in 
upon this rich and cultivated country. | It is e- 
ven aftonifhing, that thefe barbarians fhould have 
been able to a bunte not only the principles, 
but the remembrance of ail fcience. : Three 
thoufand years of ignorance, perhaps, followed 
the three thoufand years of light and knowledge 
which had preceded them. Of all thefe firft and 
beautiful fruits of the human genius, there naw 
remains nothing but a metaphyfical religion, 
which, being incomprehenfible, required no 
ftudy, and could neither be altered nor loft but 
by a defect of memory, which never fails when 
it ig Rruck with the marvellous... From this firft 
centre of the Sciences, the fame metaphylical re- 
ligion diffufed itfelf over every quarter of the 
globe. The idols of Calicut are the fame with : 
thofe of Seleginfkoi. Pilgrimages to the great 


Lama are undertaken at the diftance of more !. 


that two thoufand leagues. The idea of the 


7 netemplycofis, or tranfmigration of fouls, ex- 
tends 
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tends ftill farther, and is adopted as an article of 


| faith by the Indians, the Æthiopians, and the 


Atlantes. The fame notions, a little difguifed, 
were received by the Chinefe, Perfians, Greeks, 
and Romans. Every circumflance concurs in 
proving, that the firft common ftem of human 
knowledge arofe in this region of Afia *, and 
that its barren or degenerated branches extended . 
into every part of the earth, | 

The paft ages of barbarity are for ever buried’ 
in profound darknefs. Men were then fo de- 
formed with ignorance, that human nature was 
hardly recognifable: For rudenefs, followed by 
the neglect of duty, began to relax the bonds of 
fociety, which were afterwards torn afunder by 
barbarity; the laws were defpifed or profcribed; 
manners degenerated into habits of ferocity ; 
the love of fociety, though engraven on the hu- 


~ man heart, was totally effaced; in a word, man, 


without education, without morals, was redu- 


ced to lead a folitary and favage life, and, in- 


ftead of the high dignity of his nature, prefented | 


the Han of a being degraded below the brutes. 
However, 


© * The learned M. Pallas remarks, that the cultivation, the 
arts, and the towns thinly fcattered through this region, are 
living monuments of an empire or flourifhing fociety, whole 
hiftory is buried with its cities, temples, and arms, of which 
enormous ruins are daily dug out of the earth. ‘'Thefe fcatter- 
ed people are the members of a great nations which: has ne 


NW head. Voyage de Pallas en Siberiz. | 
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However, after the lofs of the fciences, the 
ufeful arts to which they had given birth were 


preferved. The cultivation of the earth, which 


became more neceflary in proportion to the in- 
creafe of population; all the arts and practices 
which this culture requires, as well as all thofe 
employed in the conftrudtion of buildings, in 
the fabrication of idols and arms, in the weaving 
of ftuffs, &c. furvived the fciences. Thefe arts 
were gradually diffufed and brought to perfec- 
tion: They followed the courfe of population. 
The ancient empire of China firft arofe, and 
nearly at the fame time that of the Atlantes in 
Africa. The empires on the continent of Afa, 
thofe of Egypt and Æthiopia, were fucceffively 
eftablifhed, and, laftly, that of Rome, to which 
our Europe owes its civil exiftence. Hence, a- 
bout three thoufand years only have elapfed 
fince the power of man united with that of Na- 


ture, and fpread over the greateft part of the : 


earth.- Before this period, the treafures of fer- 
tility were buried. The other refources of man, 
fill more profoundly interred, could not elude 
his refearches, but have become the reward of 
his labours. When he conduéted himfelf with 


wifdom, he followed the leflons of Nature; _ 


he derived advantage from her examples; he 


_ employed her means, and, from the immenfity : 
. of her productions, felected all thofe objets from 
which he could derive either utility or pleafure. 


By 
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By his intelligence the animals were fubdued, 


tamed, and reduced to perpetual flavery. By 
his labours, the marfhes were drained, the rivers 
were reftrained, and their cataracts effaced, the 
forefts were cleared, and the earth cultivated. 
By his refleétion, times were computed, {paces 
were meafured, the celefiial motions were recog- 
nifed, combined, and reprefented, the heavens 
and the earth were compared, the univerfe was 
augmented, and the Creator worthily adored, 
By his art, which is an emanation of fcience, 
the feas have been traverfed, and the mountains 
overcome; nations have been united; a new 
world has been difcovered; a thoufand other 
detached lands have been reduced under his do- 
minion; laftly, the whole face of the earth 
at prefent exhibits the marks of his power, 
which, though fubordinate to that of Nature, 
often exceeds, at leaft, fo wonderfully feconds 
her operations, that, by the aid of his hands, her 
whole extent is unfolded, and the has gradually 
arrived at that point of perfection and mag- 

nificence in which we now behold her. 
Compare rude with cultivated Nature. Com- 
pare the fmall favage nations of America with 
thofe of our civilifed people, or even with thofe 
of Africa, who are only half cultivated. Con- 
template the condition of the lands which 
thofe nations inhabit, and you will eafily per- 
ceive the infignificance of men who have made 
fo 
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fo little impreffion on their native foil) Whe- 
ther from ftupidity or indolence, thefe brutith 
men, thefe unpolifhed nations, great or fmall, 
give no fupport to the Earth; they ftarve with- 
out fertilizing her; they devour every thing, 
and propagate nothing. The favage ftate, how- 
ever, is not'the moft defpicable condition of 
mankind, but that of thofe nations who have 
juft begun to be polifhed, who have always been 
the real fcourges of human nature,’ and who, 
even at prefent, can hardly be reftrained by the 
people who are completely civilifed. They have, 
as formerly remarked, ravaged the firft happy 
land. They have torn up the germs of happi- 
nefs, and deftroyed the fruits of fcience. How 
many invafions have fucceeded this firft irruption 
of barbarians? From thefe fame northern re- 
gions, where every human virtue formerly ex- 
ifted, all our evils afterwards proceeded. How 
often have we feen thefe irruptions of animals: 
with human faces, who always come from the 
north, ravage the countries of the fouth? Con- 
fult the annals of all nations, and you will find 


twenty ages of defolation, for a few years of 1 


eafe and tranquillity. 

Nature required fix hundred ages to conftrua 
her great works, to temper the earth, to fafhion | 
its furface, and to arrive at repofe : How many | 
ages would men require before they ceafed to 


difturb and deftroy each other? When will they 
learn, 
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learn, that the peaceble poffeffion of their own 
country is fufficient for their happinef? When 
will they be wife enough to give up their falfe 
preteniions, to renounce imaginary dominions, 


and diftant poffeffions, which are often ruinoté, 
; 


_ or at leaft coft more than their value? The Spa_ 


nifh empire in Europe is ds extenfive as that of 


France, and ten times larger in America: Is it 
ten times more powerful? is it even as power- 
ful as if this bold and great nation were limited 
to derive from its own happy country all the 


benefits which it could furnifh? Have not the 
Britifh, a people fo fenfible, and fuch profound 


hikers, committed a great error by extending 
too far the limits of their colonies? The ancients 
appear to have had more corre& ideas with re- 
gard to thefe eftablifhments. They never pro- 
jected emigrations till their population was too 
great, and their territory and commerce were 
not fufficient.to fupply their wants. Have not 
the invafions of barbarians, which we look up- 
on with horror, had caufes ftill more prefling, 
when they found themfelves too numerous in 
ungrateful, cold, and naked countries, and at 
the fame time furrounded with fertile and culti- 
vated lands, which produced every article they 
required? But, what quantities of blood, what 
calamities, what lofles, have accompanied ‘and: 
followed He direful conquetts? 
We fhall dwell no longer on the difmal fpec- 
* tacle of thofe revolutions of death and devafta- 
tion, 


/ 
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tion, which are the genuine effects of ignorance. 
Let us entertain the agreeable hopes, that the 
balance, though imperfe&t, which fubfifts be- 
tween cultivated nations, will continue, and be- 
come even more ftable in proportion as men 
fhall have better notions of their real intéreft ; 
that they will learn the value of peace and tran- 
quil happinefs ; that the acquifition of this object 
will be the chief aim of their ambition; and 
that Princes will difdain the falfe glory of con- 
querors, and defpife the little reftlefs vanity of 
thofe who excite them to fuch dreadful com- 
motions. | 
Let us fuppofe the world in peace, and take 
a nearer profpect of the influence of man’s pow- 
er over that of Nature. Nothing appears to be 
more difficult, not to fay impoffible, than to op- 
pofe the fucceffive cooling of the earth, and to 
warm the temperature of a climate; yet this 
feat man can and has performed. Paris and 
Quebeck are nearly under the fame degeee of la- 
titude; Paris, therefore, would be as cold as 
Quebeck, if France and the adjacent countries 
were as thinly inhabited, and as much covered 
with wood and water as the territories in the 
neighbourhood of Canada. The draining, clear- 
ing, and peopling a country, will give it a 
warmth which will continue for fome thoufand 
years; and this fact will prevent the only rea- 
; fonable 
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fonable objeétion which can be made againft my 

opimon, that the earth is gradually cooling. 
According to your fyftem, it may be faid, the 
whole earth muft be cooler now than it was two 
thoufand year ago: But tradition proves the 
contrary. France and Germany formerly pro- 
duced rain-deer, lynxes, bears, and other ani- 
mals which have fince retired to more northerly 
regions. This progrefs is very different from 
what you maintain, namely, from north to 
fouth. Befides, hiftory informs us, that the 
river Seine was annually frozen during a part 
of the winter. Are not thefe facts a direct con- 
tradiction to the gradual cooling of the earth? 
They would, I acknowledge, if France and Ger- 
many were now in the fame ftate; if we had 
not cut down the forefts, drained the marfhes, 
¢onfined the torrents, directed the rivers, and 
cleared all the lands which were overgrown 
with unprofitable plants. But we ought to con- 
fider, that the heat of the globe diminifhes in 
an imperceptible manner; that feventy-two 
thoufand years were neceflary to cool it to a | 
proper temperature, and that an equal portion 
of time: muft elapfe before it 1s fo cold as to be 
unfit for the nourifhment of animals and vege- 
tables. We muft confider the difference be- 
tween this flow cooling of the earth and the 
fudden colds produced in the atmofphere; and 
we muft neverthelefs pep that the differ- 
ence ’ 
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ence between the greateft heat of our fummers, 
and the greateft cold of our winters, exceeds not 
a thirty-fecond part. From thefe confiderations 

it is apparent, that external caufes have a much 
greater influence upon the temperature of every 
climate than the internal caufe, and that, in all 
thofe climates where the cold of the fuperior re- 
gions of the air is attracted by moifture, or pufh- 
ed by the winds towards the furface, the effects 
of thefe particular caufes are much more power- 
ful than that produced by the general caufe. 
Of this we fhall give an example, which will 
remove every doubt, and at the fame time ob 
viate every fimilar objection. 

In the immenfe territories of Guiana, which 
are covered with thick forefts, where the fun 
can hardly penetrate, where great tracts of 
country are overflowed with water, where the : 
‘rivers are very near each other, and are neither 
reftrained nor directed, where it rains continual- 
ly during eight months of the year, the inhabi- 
tants, about a century ago, began to clear the 
country arround Cayenne, which is a very fmall 
canton of thefe vaft forefts, ‘The difference of 
temperature in this little diftri@ is already fo 
perceptible, that the people are too warm during 
the night ; but, in all the lands which are cover- 
ed with wood, the nights are fo cold that fires 
are neceflary in the houfes. ‘The fame effe& is 


produced with regard to the quantity and dura- 
tion 
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tion of the rains: They ceafe fooner and com- 
mence later at Cayenne than in the interior parts 
of the country ; neither are they fo heavy, nor 
fo frequent. At Cayenne, there are four months 
of abfolute drinefs:, But, in the interior parts of 
the country, the dry feafon lafts only three 
months ; befides, a daily rain is brought down 
by the ms winds, which is'pretty violent. An- 
other circumftance merits attention: It feldom 
thunders at Cayenne; but, in the interior parts, 
where the clouds are black, thick, and very low, 
the thunder is violent and very Paatene Thefe 
facts fhow, in the cleareft manner, that, in this 
country, the eight months of perpetual rain 
might be diminifhed, and the heat greatly aug- 
mented, if the forefts were cut down, if the wa- 
ters were reftrained, and the rivers properly di- 
reted, and if the cultivation of the earth, : 
which fuppofes the movements of a great num- 
ber of men and animals, banifhed that cold and 
fuperfluous moifture which is attraéted and dif- 

fuled by the immenfe quantity of vegetables. 
As every action, every movement, produces 
heat, and as all beings endowed with the faculty 
of progreflive motion, may be confidered as fo 
many little fires, it is in proportion to the num- 
ber of men and animals, that (every thing elfe 
being equal) the local temperature of each par- 
ticular country depends. The former diffufe heat, 
the latter nothing but cold and moifture. The 
perpetual ufe men make of fire adds greatly to 
the 
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the artificial temperature of all populous terri- _ 
tories. In Paris, during great colds, the ther- 
mometers at the Faubourg Saint-Honoré ftand 
two or three degrees lower than thofe at the Fau- 
bourg Saint-Merceau; becaufe the north wind is | 
heated in pañling over the numerous chimneys 
of that great city. A fingle foreft in any country 
is fufhcient to produce fome change in its tem- 
perature. Trees attra@ the cold ; by their fhade 
they diminifh the heat of the fun ; they produce 
moift vapours that form clouds and fall down in 
rain, which is always colder from the greater 
height it defcends. When thefe forefts are a- 
bandoned to Nature alone, the old trees fall and 
coldly corrupt ; but, when under the dominion 
of man, they are ufed as fewel to the element 
of fire, and become the fecondary caufes of e- 
very particular heat. In meadows, before the 
herbage is cut down, there are always copious 
dews, and often fmall fhowers of rain, which 
ceafe as foon as the grafs is carried off. Thefe 
{mall rains would become more abundant and 
more durable, if our meadows, like the favan- 
nahs of America, were always covered with the 
fame quantity of herbs, which, inftead of dimi- 
nifhing, muft increafe by the accumulating ma- 
nure of all thofe that die and corrupt on the 
furface. | , RU 
Many other examples might be given, all 

concurring to fhow that man can have an in- 

fluence 
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fluence on the climate he inhabits, and, ina 
manner, fix its temperature at any point that 
may be agreeable to him; and, what is fingular, 
it is more difficult for him to cool than to heat 
the earth. He is mafter of the element of fire, 
which he can augment and propagate at plea- 
fure, but not of the element of cold, which he 
can neither lay hold of nor communicate, The 
principle of cold is not a real fubfiance, but a 
fimple privation, or rather diminution of heat ; 
a diminution which ought to be very great in 
the high regions of ‘the air, and which, at the 
diftance of a league from the earth, converts the 
aqueous vapours into hail and fnow. For thé 
emanations of the heat proper to the globe ob- 
ferve the fame law as all other phyfical quanti- 
ties or qualities which proceed from a common 
centre ; and, as their intenfity decréafes in thé 
inverfe ratio of the fquare of thé diftance, it ap- 
pears to be certain, that the atmofphere is four 
times colder at the height of two leagues than 
at that of one, each point of the earth’s furface 
being confidered as a centre. On the other 
hand, the interior heat of the globe, in every 
feafon, is conftantly ten degrees above the free- 
zing point. Hence the éarth can never be coid- 
er than ten degrees above this point, except by 
the fall of cold matters upon its furface from the 
fuperior regions of the air, where the effeGs of 
the internal heat of the globe diminifh in pro- 


Voz. IX. Ge portion 
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‘portion to the height. Now, the power of man 
‘extends not fo far. He cannot make cold dé- 
fcend, as he- makes heat afcend. He has no o- 
ther mode of defending himfelf from the ar- 
dour of the fun’s rays, but by forming a fhade. 
But it is more eafy to cut down the forefts of 
Guiana, in order to heat the humid earth, than 
to plant trees in Arabia to refrefh the burning 
fands. A fingle foreft, however, in the mid{t 
of thefe : parched deferts, would be fufficient 
to render them more temperate, to attract 
the waters from the atmofphere, to reftore all. 
the principles of fertility to the earth, and, of 
courfe, to make man, in thefe barren regions, 
enjoy all the fweets of a temperate climate. 

It is upon the difference of temperature that : 
the ftronger or weaker: energies of Nature de- 
pend. ‘The growth, and even the production, 
of all organized beings, are only particular effects 
of this general caufe: Hence man, by modi- 
fying this caufe, may in time -deftroy. what in- 
jures him, and give birth to every thing that is _ 
agreeable to his feelings. + Happy are thole 
countries where all the elements of temperature 
are balanced, and-fo fortunately combined as to 
produce only good * effects! But, | has any : 
country, from its origin, ever enjoyed this pri- 
vilege ? Is there any country where the power 
of man has not aided that of Nature, either by 
attracting or diffipating the waters, by deftroy- 

er ing ! 


\ 
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ing noxious or fuperfluous vegetables, and by 
taming’ and multiplying ufeful animals ? Of 
three hundred fpecies of quadrupeds, and fifteen 
hundred fpecies of birds, man has felected nine- 
teen or twenty *; ‘and: thefé:twenty fpecies 
make a greater figure in Nature, and are more 
ufeful to the ‘earth? than ‘all the ‘others : They 
make a greater figure, becaufe they are directed 
and prodigioufly multiplied by man, : By co-o- 
perating with him, they produce all the benefits 
which could be expeëted from a wife diftribu- 


_ tion of powers in cultivating the earth, in tranf- 


porting the articles of commerce, in augmenting 
provilions, in fupplying all the wants, and in 
miniftering to the pleafures of their’ only mafter 
who can reward their fervices by his induftry 
and attention. | | | 

Of the fmall number of animals felected by 
man, the hen and the hog fpecies, which are the 
moft prolific, are likewife the moft generally | 


_ diffufed, as if the aptitude for great multiplica- 


tion were accompanied with that vigour of con- 
ftitution which braves every danger or. inconve- 


-miency arifing from difference. of climate. The 


hen and the hog have been found in the moft 


_.unfrequented regions of the earth; in Otaheite 


and other fouthern iflands, which are’ the moft 


| Gc2 remote 
™ The elephant, the camel, the horfe, “the als, the ox, the 
fheep, the goat, the hog, the dog, the cat, the lama, the vigogne, 
the buffalo ; the hen, the fwan, the guiney hen, the duck, the 
péacock, the pheafant, and pigeon. 
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remote from any continent, and have, till very 
lately, remained for ever unknown. Ît appears 
that thefe {pecies have followed man in all his 


emigrations. In fouth America, where none of 


our animals could pofhbly arrive, we find the 
pecari and wiid hen, which, though fmaller and 
a little different from the hog and hen of our 
continent, muft be regarded as a fpecies fo much 
allied that they might eafily be reduced to a do- 
meftic ftate. But favage.man, having no idea 
of fociety, is not follicitous about that of ani- 
mals. In the regions of fouth America, the 
favages have no domeftic animals. They de- 
troy indifferently the good with the bad fpecies. 
They felect none for the purpofes of rearing and 
multiplying them ; while a fingle fertile fpecies, 
like that of the bocco *, which 1s at their com- 
mand, would furnifh them, with very Jitrletiat- 
tention, more fubfiftance than they can procure 
by their laborious and painful huntings. 4 
Thus the Girt mark of man’s civilization is 
the empire he’ affumes over! the animals ; and 


this fir mark of his intelligence becomes after. 


wards the greateft evidence of his power over 
Nature: ‘For itis only after he fubjugates and 
tames animals, that he is enabled, by their affift- 
anee, to change the face of the earth, to convert 
deferts into fertile ground, and heath into corn. 
By multiplying. ufeful animals, he augments 

4 | ~ hae m 4 7 . + the 

“A large and very prolific bird, whofe flefh is as good as 
that of the pheafant. 


4 
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the quantity of life and motion on the furface 
of the earth ; he, at the fame time, improves 
the whole race of beings, and ennobles himfelf, 
by transforming the vegetable into the animal, 
and both into his own iubftance, which after- 


wards diffufes itfelf by a numerous multiplica- 


tion, . He every where produces plenty of pro- 
vifions, which is always fucceeded by great po- 
pulation. Millions of men exift in the fame 
fpace which was formerly occupied by two or 
three hundred favages, and millions of animals 
where only a few individuals exifted. By him; 


and for his ufe, all the precious germs are un- 


folded ; the 2 of the nobleft kinds 
are alone cultivated ; upon the immenfe tree of 
fecundity the fruitful branches are alone brought 


_ to perfection, 


Grain, of which man makes bread, is not the 
gift of Nature, but the fruit of his refearches 
and of his knowledge in the firft of all arts. In 
no quarter of the earth has wild corn been ever 
found: It is evidently an herb brought to per- 
fection by his care and induftry. This precious 
plant he muft have feleted out of many thou- 
fands. He muft have fown and reaped a num- 


ber of times, in order to difcover its fertility, 


which is always proportioned to the manure 


and culture beftowed upon the foil: And the 


fingular quality poffefled by wheat of refifting, 
in its early ftate, the cold of our winters, 


. though, like all other annual plants, it pe sities 


Crea after 
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after yielding its feed, and its no léfs wonderful 
qualities of being nutritious and agreeable to all 
men, to many animals, accommadated to almoft 
every climate, and can be long preferved without 
corruption, and without lofing its power of re- 
production ; all thefe circumftances concur in 
proving that it is the moft happy invention ever 
difcovered by man; and, however ancient it may 
be fuppofed, it muft have been preceded by the 
ait of agriculture founded upon fcience, and 
brought to perfetion bel experience and obfer- 
vation. 


If more modern and even recent examples of 


man’s power over the nature of vegetables are 


N 


required, we have only to compare our pot- 


herbs, our flowers, and our fruits with thofe of 
the fame fpecies as they exifted fifty years a- 
go, This comparifon may be inftantly made, 

by infpecting the great colledion of flowers, 
which was begun in the time of Gafton d'Or- 
Jeans, and cent to this day, in the Royal 
Garden... We fhall then perceive, perhaps with 
furprife, that the moft beautiful flowers of that 
period, as the ranunculi, pinks, tulips, auricula, 
&cc. would now be rejected, not by florifts alone, 
but by the moft vulgar gardeners. Thefe flow- 
ers, though then asnecentis were not far remo- 
ved from their natural ftate. A fingle row of 
petals or flower leaves, long ftamina, and hard 
or difagreeable colours, without variety, and 


without delicate fade, are the ruftic charac- . 


ters 
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ters of favage nature. Our pot-herbs confifted 
of a fingle fpecies of fuccory, and two of lattuce, 
both very bad; but we have now more than 
fifty kinds of kore and fuccory, all of which 
are good. Our beft fruits and nuts, which are 
fo different from thofe formerly cultivated, that 
they have no refemblance but in the name, 
muft likewife be referred to a very modern. 
date. In general, fubftances remain, and names 
change with times. But, in this cafe, names 
remain, and fubftances are changed. Our peach- 
es, Our apricots, our pears, are new productions 
with ancient names. To remove every doubt 
= upon this fubjeét, we have only to compare our 
_. flowers and fruits with the defcriptions, or ra- 
ther notices of them, tranfmitted to us by the 
Greeks and Romans. All their flowers were 
 fingle, and all their fruit trees were wild ftocks, 
and their fpecies very ill chofen: Their fruits, of 
courfe, were fmall, dry, four, and had neither 
the flavour nor the beauty of ours. 

Thefe new and good {pecies’ originally ee 
from the wild kinds; but, how many thoufand 
times have their feeds been fown before this 
happy effet was produced? It was only by fow- 
ing and rearing an infinite number of vegetables 
of the fame fpecies, that fome individuals were 
-recognifed to bear better and more fucculent 
fruit than others; and this firft difcovery, which 


payee ies much care and obfervation, would have 
remained 
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remained for ever ufelefs, if a fecond had not 
been made, which implies an equal degree of 
genius as the firft required of patience; I mean the 
mode of multiplying by engrafting thofe preci- 
ous inviduals, which unfortunately cannot propa+ 
gate, or tran{mit their excellent qualities to their 
pofterity. This fact alone fhows that thefe quali- 
ties are purely individual, and not fpecific; for 
the feeds of thefe excellent fruits, like the infe- 
rior kinds, produce nothing but wild ftocks, 
which are eflentially different. 

By means .of engrafting, however, man has 
in a manner created fecondary fpecies, which 
he can multiply at pleafure.. The bud or fmall 


branch, when united to the wild ftock, retains - 


that individual quality which it could not tranf- 
mit by its feed; and, in order to produce the 
fame fruit as its original parent, it requires only 
to be developed. The fruits receive none of 
the bad qualities of the wild ftock; becaufe it 
has not contributed to their RER It is not 
their mother, but their nurfe, which only af- 
ffts their growth by conveying nourifhment to 
them: 

In the animal kingdom, moft of thofe quali- 
ties which appear to be individual, are propaga- 
ted and tranfmitted in the fame manner as their 
{pecific qualities. It was, therefore, more ealy 
for man to have Ride upon the nature of 4- 
nimais than upon that of vegetables. Particular 

races 


Tg ye) a = 
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- races in any fpecies of animals are only conftant 
varieties which are perpetuated by generation. 
But, in the vegetable kingdom, there are no raz 
ces, no varieties fo conftant, as to be perpetuated 
by reproduction. In the fpecies of the hen and 
pigeon, a great number of races have been very 
_ lately produced, all of which propagate their 
 kinds. In other ipecies, we daily rear and improve 
races by crofling the breeds. From time to time, 
we naturalize and tame foreign or wild fpecies. 
All thefe recent examples fhow, that it was long 
before man knew the greatnefs of his power, : 
and that he is not yet'fully acquainted with its 
extent: It depends entirely on the exercife of 
his intellect, ‘Thus the more he fhall obferve 
and cultivate nature, the more expedients he will 
difcover for making her fubmit, and for draw+ 
ing from her bofom frefh fources of riches, 
without diminifhing the inexhauftible treafures 
of her fertility. 

What influence might not man acquire over 
his own fpecies, if his inclinations were always 
dire@ted by hisintelligence? Who knows to what 
degree he might improve his moral as well as 
his phyfical nature? Is there a fingle nation who 
can boaft of having arrived at the beft of poffi- 
ble governments, a government which would 
render all men not equally happy, but lefs une- 
qually miferable, by attending to their prefer- 
vation, by foftening their labours, and {paring 

their 
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their blood by cultivating peace and procuring 
abumdance of" provifions: This is the moral end 
of every fociety of men who are anxious to im- 
prove their condition: And, with regard to the 
phyfical part of our nature, have the medical 
and other arts, whofe obje€ts are’ health and 
prefervation, made an equal progrefs as the arts 
of deftruétion invented for the purpofes of war 


and carnage? In all ages, it appears that man 


has reflected deeper and made more refearches 
concerning evil than good. In every fociety 
there is a mixture of both; and as, of all fenti- 
ments which affect the multitude, fear is the 
moft powerful, great talents in the art of doing 
mifchief were the firft which ftruck the mind of 
man; he was afterwards occupied with the arts 
of amufement; and it was not till after long 
experience in thefe two means of falfe honour 
and unprofitable pleafure, that he at laft recog- 
nifed his true glory to be fcience, and his true 
happinefs Free 
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Ætna, Mount, a defcription of it, 147. 166. Dimenfions of 
its crater, 150. Every eruption of it produces a new moun- 
tain, 151., Dangerous to defcend its crater, 156. Some- 
times falls in, 156. tna one of the primitive mountains, id. 
Did not burn in the days of Homer, 157. The circumfe-° 

“rence of its bafe, 165. Not a fingle, but an affemblage of 
voleano’s, 166. Its fummit at prefent throws out nothing: 
but fmoke, 166. ‘ Pindar firft takes notice of its eruptions, 
168. 

Agde, Cape, an ttsetined volcano, 200. 

Air, of its ftate on the top of high mountains, 117. Not more 
comprefled in the plains than in the mountains, 118. Near. 
ly of equal denfity at all heights, 120, | 

Albano, fee Lakes. 

Aleutes, iflands of, defcribed, 373. 375. 

Alps, foffil fhells found in them, 42. 43. Defcription of their 

glaciers, 358. 


_America, a recent land, 13. Of its difcovery, 17. Foflil fhells 


\ found in it, 38. 39. And the tufks of elephants, 274. Of 
a north-eait paflage to it, 367. Of the north-weft paflage, 
372. Tichutfchis pafs from Afia to America, 374. Account 
of the iflands between America and the north of Afia, 375: 
Peopled probably from Afia, 380. 


. Ammonis, See Cornua. 


Anadir. See Andrien. 

Andrien iflands defcribed, 373. | 

Animals, ufeful ones, tamed by man, 403." Man’s power over 
them, 404. 

Arts firft invented in the aoa of Afia, 354. 

Arthenay, M. de, his account of Vefuvius, 172. 

Afcenfion ifland formed by a volcano, 194. 

Afia, doubtful whether the Ruffians ever doubled the Role 


point ofit, 367. Ofa north-eaft paflage between it and A- 
merica, 
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merica, 7. Captain Bering’s account of the iflands between 
the two continents, 375. Science firft arofe in the north of 
Afia, 384. | 
Aftronomy tirft known and cultivated in the north: of Afia, at 
a very remote period of antiquity, 385. ant FRET 
known till lately, 389. 
Atlantic, of its northern parts, 86. 
Atmofphere, of its height, 121. 


/ 


B ‘ \ 


Barbarous nations, their ravages, 394. 

Barometer, how the height of mountains is meafured by it, 117. 

Bafalts found in the ifle of Bourbon, 195. And in many other 
places, 4. 199. The manner in which they are formed, 212. 

Beds. See Strata. 

Bering, Captain, his account of the iflands between the Pike 
of Afia and America, 375. 

Bomare, M, de, obferved veltiges of volcano’s in the territory 
of Cologne, 203. | 

Bones found between two ftrata of rock, 249. And in a folid 

_ rock, 250. Thofe of the elephant and hippopotamus found 
in Siberia and north America, 277. Of fome enormous ani- 
mal found near the banks of the Ohio, 289. Large bones of 
the fuppofed King Teutobochus defcribed, 338, &c. 

Bofphorus, the Mediterranean fea elevated by its rupture, 1 57. 

Bouguer, his experiments concerning the depth to which the 

_ fun’s rays can penetrate water, 266. Remarks on them, 267. 

Bourbon, ifle of, extinguifhed volcano’s in it, 193. 194. Ba- 
falts found in it, 196. 

Brahmins calculate eclipfes, 287. 

Brydone, Captain, his defcription of Scyila and Charybdis, 111. 
His facts and remarks praifed by the Count de Buffon, 158, 
His remarks on the eruption of Ætna in 1755, 170. 


C 


Caille, l'Abbé de la, his account of extinguifhed volcano’s in 
the ifle of France,.193.. And of the ifle of Bourbon, id. 
Calcarious 
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Calcarious fubftances capable of being vitrified, 32. Compofed 
entirely of the relicks of aquatic animals, 273. 274. 

Canada, foffil fhells found in it, 39. 

Cafpian fea only a lake, 100. Formerly much larger, 352. 

Catania, often deftroyed by the eruptions of Ætna, 159. 164. 

Cataracts, remarks concerning them, 76 That of Terni falls 
300 feet, 77. That of Niagara only 156, 56. 

Caverns, the effects of their finking, 60. Of thofe formed by 
the primitive fire, 222. 

Ceylon, ifland of, formerly united to the continent, 354. 

Charlotte iflands, fmoke iffues from one of them, 195. 

Charybdis, its current defcribed, 111. | 

Chinefe calculate eclipfes in a rude manner, 388 Never invent 
nor bring any thing to perfeétion, 388. 389. 

Climate, may be warmed by human art and induftry, 396. 

Coal, of its compofition, 343. 

Cold, its phaenomena in Greenland, 88. 


. Collinfon, Mr, his account of enormous bones found near the 


banks of the Ohio, 288. 

Columbus vindicated from an afperfion, 18, 

Columns, bafaltic, how they are formed, 212. 

Compafs, Mariners, of its invention, 16. Known in the days 
of Homer, 17. | 

Condamine’s defcription of Vefuvius, 174. 179. His account of 
the nature of lava, 217. 

Continents, of their extent, 8. Calculation of our Continent 

«into leagues fquare, 9. Calculation of the Continent of A- 

- merica into leagues fquare, 10. Of the form of Continents, 
12. Analogies between the figure of the New and Old Con- 
tinents, #b. Formerly covered with the ocean, 45. Period 
when the two Continents were feparated, 286. 

Cook, Captain, his difcoveries in the fouthern hemifphere, 15 

Cordelieres, foflil fhells found in them, 319. : 

Corn never found in a natural flate, 405. 

Cornua Ammonis, their great variety, 46. 48. 49. An im- 
menfe one found in Champagne, 304. 

Croghan, Mr, ‘his account of enormous bones found near the 
banks of the Ohio, 289. 


: 


. Currents, ruh perpetually from Guiana to the Antilles, 18. 


“The probable caufe of this phaenomenon, 19. Double cur- 
rents 
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rents in fome parts of the ocean, 79. 80. &c. Defcription of 
the currént of Mofche or Male on the coaft of Norway, 107. 
Of that of Scylla and Charybdis, 111. | 


BE ser 
Deflandes, his experiments which prove the exiftence of double 
currents in fome parts of the ocean, 80. &c. 
Dunkirk, the fea has been gradually retiring from its coaf, 2 553 


E 


Earth, of its diftance from the fun, p. 1. Of its interior rock, 
30. Of the inequalities on its furface, 50. Effects produced 
by the finking of its caverns, 60. Caufes of its fiffures, 62. 
Elevated at the equator and depreffed at the Poles, 2 59. 261. 
Poffeffes an internal heat, 260. 261.. The materials of which 
it is compofed generally of a vitreous nature, i}. 270. Was 
formerly in a ftate of fluidity, 261. 285. Genfanne’s experi- 
ments on its internal heat, 263. Mairan’s experiments on 
the fame fubje@, is. Its whole furface has been covered with 
the ocean to the height of 1 500. or 2c00 fathoms; 310. Its 
declivity more rapid on the weft than on the eaft coatts, 349 

Earthquakes, the caufes of them, 1 38. . Generally precede e- 
ruptions of volcano’s, 141. A mountain in Iceland funk by 
one, 143. Other dreadful effets of them, 144. Generally 
precede eruptions of volcano’s, 158. 

Eclipfes calculated by the Brahmins, 387. 

Elephants, their tufks and fkeletons found in Siberia, 274 And 
in North America, 275. Formerly inhabited the northern 

| repions, 276. | dE 

Empedocles, the ruins of his tower ftill exifts on Mount Ætna, 
1549, ae) «01 | | 

Engrafting, the ufefulnefs of its invention, 408. 

Epochs of Nature, 276. _ | 

Eruptions of volcano’s defcribed, 158.  Ceafe after the flowing 
of the lava, 159. New mountains formed by them, 162. A 
great one in 1669 from Ætna, 163. Thofe of Ætna firft 

» Mentioned 
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mentioned by Pindar, 168. A oe one in 1155, 169. 
‘Eruptions of Mount Hecla, 187. 
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D Fire, itsreffeds: mvhardening bodies, 63, 64... Of the caverns 


formed by the primitive fire, 222... Subterraneous fire one of 

the chief caufes of the revolutions Matin the globe has under- 
gone, 228. 

F piles, can live in water fo Lea as y 50. to 60 degrees of he 
thermometer, 321. 322. Of petrified fifhes found in flate, 341. 

Fiffures of the earth, their caufes, 62. Metals found in them, 
307. 

Foffil fhells. See Shells. 

Fofflil wood, found in many places, 343. 


Fougeroux, M. de Banderoy, his defcription of sist 203. 


Of thofe in other parts of italy, 206. His account of the na- 
ture‘of lava, 218... His defcription of petrified wood, 244. 

Fountains, defcription of hot ones, 206. &c. 

Foxes, iflands of, defcribed, 375. 

France, height of its mountains, 53: 54 Extinguifhed volca- 
no’s in it} 196. 

France, ifle of, full of extinguifhed ire Sy 193. Bafalts 
found in it, 195. 


G 

Cenfanne, M. de, his experiments on the internal heat of the 
earth, 263. 

Giants, of different animals, formerly exifted, 324. Examples 
of them, 325- Individual human giants produced in every 
climate, 331. Races of them in Afia, 331. 332. Difpute 
concerning the large bones of the fuppofed King Teutobo- 
chus, 333- Other examples of a fimilar kind, 337. 

Gibraltar, Straits of, the Mediterranean fea elevated by its rup- 
ture, 157. 


_ Glaciers, a defcription of din 358: Are conftantly augmen- 
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-Globe. . See. Pavahs | 

Gold, and fometimes filver and copper; found in a a pure fate, 
309. 

Grain, of which bread is made, an artificial production, 405. 

Greenland, of its fituation with regard to temperature, 88. 

Guatimala deftroyed by an eruption of Pacayita, 172. 

Guettard, his account of extinguifhed volcano’s in France, 196. 
His defcription of turf, 234. His account of bones found in 
a rock, 250. 

Guiana, its rivers near each Fe and FAR vaft quantities 
of mud in the fea, 355. Its temperature heated by cultiva- 
tion, 398. 


H 


Heat, of the fun, how far it can penetrate water, 262. 

Heberden’s defcription of the Peak of Teneriff, 190. 

Hecla, Mount, a defcription of it, 185. Its eruptions, 188. 

Habicot, his difpute with Riolan concerning the large bones of 
the fuppofed King Teutobochus, 333. 

Hills. See Mountains. ~ ; 

Hippopotamus, bones of it found in ee ee 274. And in 
North America, 275. Formerly inhabited. the northen re- 
gions, 276. 

Homer, Mount Ætna did not burn in his ie 157. 

Hudfon’s bay, its ee pods is 5 the cea of a north-weft 


paflage, 94. 


Japanefe iflands abound with volcano’s, and more lubjed to 
earthquakes than any c other country, 354. 

Tce found in much lower latitudes in the fouthern than in the 

‘ northern hemifphere, 14. nb: mountains of it, their o- 

rigin, .8g. go. 144 | 

Indian ocean has undergone great revolutions, 353. 

Jofephus, the Jewifl hittorian, ürit mentioned the period. of fiz 
hundred years, without underftanding its value, 389. 
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Ifle of France, full of extingnithed voloana’s; 103. 
Iron, fome mountains entirely compofed of it, 313. 
Ivory, great quantities of it found in Siberia and North Ame- 
_ ‘Fica, 276.277. Its firucture, 281. 


K 


Kadjack, ifland of, defcribed, 376. 
L 

Lakes, the Cafpian fea only a lake, 108. Of the falt lakes in 
Afia, 102. Lake Albano the mouth of an ancient volcano, 
181. 2) Same 

Land, of its finking and’ derangement in certain places, 228, 
Of the changes of fea into land, a5 5. | 

Lava, not the frit.effe& of volcano’s, 158. Eruptions ceafe af. 
ter the lava flows, 159, The deftru&tion produced by it, és, 
Catania often deftroyed by it, 7. The valt extent of fome 
of its torrents, 160. Long before it acquires a vegetable foil, 
161. Its great thicknefs, #. Antiquity of the world com- 
puted from fucceflive ftrata of lava and vegetable foil, 163. 
Lavas of Vefuvius defcribed, 176. Of the motion of lavas, 


209. Require a long time to cool, 215. Of the nature. of 
lavas, 217. See Eruptions and Volcano’s. 


_ Lavanges, or great mailes of fnow and ice rolling down from 


high mountains, defcribed, 125. Precautions ufed by the na- 
tives againft their dreadful effects, 127. | 

Light, how deep it can penetrate water, 265. That of the 
moon has no fenfible heat, 268. | 

Load-ftone, mountains compofed of it, 314. 

Lunifolar period firft difcovered in the north of Afia, 385. . 


M 


Madagafcar, bafalts found in it, 195. Formerly united to the 
continent, 354. | | 

Maillés, a favage people, defcribeds 351. 
Vor. IX, Dd Mairan, 
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Mairan, his experiments on the internal heat of the earth, 263. 
Man, account of his original fate, 381. The firft monuments 
-of his'art, id. His progrefs in the arts, 382. The frft men 
of fcience were produced in the north of Afia, 384, His 
powers, 302. 396. 404. Tames animals for his ufe, 403. 
Mariner’s compas, of its invention, 16. Known in the days 
of Homer, 17. 
Mazeas, M. l'Abbé, his account of a quarry of petrified wood, 
242. 
Mediterranean fea elevated by the rupture of the {traits of Gi- 
_braltar and of the Bofphorus, }57- 
Metals, of the fituations in which they are found, 307. Some 
of them exift in a pure fate, 309. | ) 
Mines, the degrees of heat difcovered in them, 264. 
Moon, its light has no fenfible heat, 268. 
Morfe, its bones found in northern regions, 279. PET à 
Mofche or Male, a famous current on the coaft of Norway, de- 
{cribed, 107. | 


Mountains, primitive ones compofed of vitrefcent materials, 31e. 


Foffil fhells found in very high mountains, 44. Of .their 
height, 50. Height of the moft elevated in the province of 
Quito in Peru, #. Thofe of South America the higheft, 51. 
The height of Norwegian mountains, and of thofe of France, 


53. 54. Of the direction of mountains, $5.—60. Of their 


formation, 60. Of the inclination of their firata, 67. Of 
their Peaks, 70. How to meafure their height by the baro- 
meter, 117. Mount Ætna defcribed, 147. Mount Hecla de- 
{cribed, 185. Some mountains compofed entirely of iron, 
313. Others of load-ftone, 314. | 


ON 


‘Naples, its ftreets paved with lava, 176. Mountains in its en- 
virons are mafles of burned matter, 181. 

Nature, monuments of her great antiquity, 274. 275. Her e- 
pochs, 276. 305. Man’s power over her, 392. 396. 404. 

Niagara, cataract of, falls 156 feet, 76. 

North-weit paflage, Captain Phipps’s remarks on it, 90. 91. 
Raynal’s obfervations on this fubje@, 94 : | 

ud | Norway, 
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Norway, height of its mountains, 53- Their direion, 58. 


Defcription of the current of Mofche or Male on its coaft, 107. 
Nux, M. de la, his account of water fpouts, 129. 


C 


Ocean. See Sea. 

Ohio, enormous bones found near its banks, 289. 
Olympus, its height, 53. 

Otaheite, flones in it bear evident marks of fire, 1 94. 


Ue 


Pacayita, a water volcano, deftroyed the city of Guatimala, 172. 

Pallas, M. found bones of the elephant, and a fkeleton of the 

' rhinoceros, in Siberia, 288. Suppofes the Cafpian fea to have 
been formerly much larger than it is at prefent, 352. 

Paris, foflil fhells found in its neighbourhood, 41. 

Paffage, of the practicability of a north-eaft one between the Old 
and New Continents, 367. Of the north-weft paflage; 372. 
Peak of Teneriff, its height, 53. Dr Heberden’s defcription of 

it, 190. 

Peaks of mountains, how formed, 224. 

Peru, petrified fhells found there, 39. 

Perronet, his account of the finking of certain lands, 228. 

Petrified fhells. See Shells. 

Petrified wood, an account of it, 237. How its age may be 
afcertained, 239. 

Phipps, Captain, account of his voyage to the north feas, 90. or. 

Pindar, firft mentions the eruptions of Ætna, 168. 

Planets, additions concerning their formation, p. 1. Of the 
matter of which they are compofed, 3. Of the relation be-_ 
tween their denfity and celerity, 4. Of the relation between 
their denfity and the degrees of heat to which they are ex 
pofed, 6. 

Plants, can vegetate in water fo hot as from 50 to 60 degrees 
of the thermemeter, 321. 321. 

Pyrennees, foil fhells found in them, 42. 223. 
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Quito, height of its mountains, 50. 


R 


Recupero, Signior, his account of an ancient lava, 160. Com- 
putes the antiquity of the world from fucceflive ftrata of Jaya 
and vegetable foil, 163. 

Rhinoceros, its bones found in * Sibert, 274. And in North 
America, 275. 

Rhone, bafaltic columns found on its banks, 199. | 

Riolan, his difpute with Habicot concerning the es bones of 
the fuppofed King Teutobochus, 333. 

Ruffia, great quantities of ivory found init, 277. A ets 
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Salt Lakes, of thofe in Afiay : 102. 
Sea, of productions of it found in the bowels of the earth, 34° 
35. Their form and number prove that they were formerly 
animals which exifted in the ocean, 36, Formerly covered 
what is now dry land, 37. to the height of two thoufand 
fathoms, 61. Of its faltnefs, 75. Limits of the South Sea, 
78. Double currents in it, 79. 80. &c. Cafpian fea . only a 
- Jake, 100. Nature of the foil at the bottom’ of the fea, 164. 
Sicilian fea has funk confiderably, 156. Of the retiring of 
the fea from various coafts. Equally warm as the interior 
_parts of the earth at the fame depths, 264. Its fluidity not 
owing folely to the fun’s rays, 265. How far the light can 
penetrate through its water, 266. Has covered the whole 
furface of the earth to the height of 1500 or 2000 fathoms, 
319. Cafpian fea formerly much larger, 352. | 
Sciences firft invented in the north of Afia, 384. Neither origi- 
. nated in China nor in India, 388. 
Scylla, its current defcribed, 111. 


Shells found in the bowels of the earth near a Teulon. 24. Some 


foffil 


. Torré, P. de la, his defcription of Vefuvius, 182. 
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_fofil hells perfe@ly fimilar.to thofe which now exit in’ the 
fea, 35. 36. _ Places where they are found, 38. 39. ko... Of 
ten different from thofe in the neighbouring feas, 40. PTT 
. Petrified more numerous than foflil thells, 46. 46. Beds of 
them found in the Pyrennees, 223. Likewife found in the 
Cordelieres, 319. And in the Alps, 42. 43. 364, 
Siberia, Foffil fhells found in it, 40. And the tufks of elephants, 
274. 
Sicilian fea has funk confiderably within thefe 2 500 years, 156, 
Sicily, Virgil wonderfully exa@ in’ his geography of it, 165, 
Slate, of petrified fithes found in ity Bath. 


Soil, vegetable, account of it, 68.: Nature of that ‘at the bot. 
tom of the fea, 104, 


. Solfataras, neither active nor extinguifhed volcano’s, 203. That 


near Naples defcribed, 203 
Spitzbergen. See Greenland. | 
Strata of the earth, a defcription of them in different parts of 


the globe, 22. 24. 26.—29. 36. Of their inclination in moun- 
- tains, 67. r | 


Steller, his remarks on the volcano’s of Afia, 173. 
Sulphur fublimed in Solfatara, 204. | 
Sun, of his diftance from the earth, p. 1. Of the matter of 


‘ which he is compofed, 3. How far his rays Can penetrate wa- 
ter, 262. 


Sweden, height of its mountains, x $3. 


Switzerland, the height of its mountains, 54+ Defcription of 


its glaciers, 350. 


x 


Taprobana, a country fwallowed up by the fea, 353. 

Teeth, of the hippopotamus and elephant, found in Siberia, 
274, And in North America, 275. Enormous ones found 
near the banks of the Ohio, 288. set 

Teneriff. See Peak. sh 

Terra Auftralis, of the many fruitlefs attempts to difcover it, 
14. Captain Cook’s voyage and difcoveries in the South feas, 
15° | | 


Toulon, 
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Toulon, a defcription of the ftrata in its neighbourhood, 2:. 

Tfchutfchis, a people who pafs from Afia to America, 374. 

Turf, concerning its nature and compofition, 233. M. Guet- 
tard’s account of it, 234. 

Tufks of elephants found in Siberia, 274. And in North ‘Bitte: 
Tica, 275. 


V 


Ulloa, Don, found petrified fhells in the mountains of Peru, 39. 
Vapours, the heights at which they freeze in different places, 
2: 

Vida ibes man’s power of changing their nature, 405. 

Virgil, wonderfully exact in his defcription of Sicily, 165. 

Vefuvius, Mount, a defcription of it, 152. A feeble volcang 
when compared with Ætna, 153. A wind penetrates the 
mountain, 172. Its ancient compared with its modern ftate, 
172, Condamine’s account of it, 174. 179. It. eight. 175. 
Its ftate in the year 1753, 26. P.de la Torré’s üefcription ne 
it, 182. 

Volcano’s in South America, 51. 52.. Of the changes they un- 
dergo, 147. That of Ætna defcribed, 4. That of Vefuvius 
defcribed, 152. Of their eruptions, 158. Often throw out 
torrents of water, 168.172. Steller’s remarks on thofe of 
Atia, 173. Volcano’s communinate with the fea, 173. 174. 
Of extinguifhed volcano’s, 192. 196. 

Voltaire, an apology for the author’s treatment of him, 34. 


* 


w 


_ Water-fpouts, a defcription of them, 189. 
Waters. See Sea. Theory of running waters, 73: Befcrfpdon 
of hot fountains, 206. 
Winds, of reflected ones, 116. Some winds have a ess Va= 
riation, 123. Of their violence in fome countries. 728. 
Wood, fubterraneous, found in many places, 234. Examples 
of foffil wood, 343. | + re 
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DIRECTIONS to the BINDER. 


Place Plates CCCIL CCCIIL CCCIV. CCC. CCCVI. CCCYVII. 
at the end of the volume. 
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Page. 47. line 6. fér Pelafgie, read Pelafgae. 
line 13. for fpecie read fpecies 
49. for plates I. IL. III. read CCCII. CCCIII. CCCIV. 
106. line 16. for archin read urchin 
186. line 13. delete that. : 
360. line 14. for freeze read freezes. 
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